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PREFACE TO THE SECOND EDITION. 


Two years have sufficed to exhaust the very large first edition of this. work, and 
have brought to those responsible for its existence an early and gratifying sense of 
professional approval. The test of success is comprehensive, and may be fairly 
construed as including the execution of the book, about which misgivings were 
pardonable, and its plan, about which there was a reasonable degree of confidence. 
In their work as teachers of anatomy the authors had long felt the need of a text- 
book presenting the essential facts of human structure, and judiciously avoiding 
the unimportant and exceptional. Between the extremes, represented on the one 
hand by pocket manuals, with their flavorless condensation, and on the other 
hand by encyclopedias of universal inclusiveness, there is room for a work of 
convenient size, sufficient to contain in systematic array those portions of ana- 
tomical knowledge which are necessary to the intelligent study of physiology, 
surgery and internal medicine. The logical limits of this field excluded the much 
greater collection of facts having no known practical bearing, or only the rarest 
application, 

‘The authors have unceasingly endeavored to facilitate the work of both student 
and teacher. Both are tested in every examination, and particularly in those con- 
ducted by State Licensing Boards. Accordingly, from the vast accumulations of 
rience those portions have been selected which are likely to be of 

vice to the student in his subsequent study, and to the practitioner 
in his clinical work. Emphasis has been laid upon the most important facts, 
obseurities have been clarified, the greatest amount of help has been given in the 
parts which are most difficult to learn, and everything has been illustrated by all 
available methods. In short no effort has been spared to promote facility of 
acquisition and permanence of the knowledge gained. 

‘The arrangement of the book is along familiar lines, the ordinary divisions of 
systematic anatomy having been followed in the main. Each author has set forth 
is subject in such manner as experience has shown him to be profitable. Great 
relative stress has been laid upon visceral structure, without neglect of other 
branches ; surface anatomy has received attention more in proportion to its use- 
fulness than is usual, and the pictorial and diagrammatic illustrations (thanks to 
the remarkable liberality of the publishers) are phenomenally abundant and of 
striking artistic excellence. Wherever practicable the names of the parts have 
been engraved directly upon them, a method which has the great advantage of 
conveying at a glance their shape, position, extent and relations. 

It is believed that the plan of giving directions for dissection in a separate 
chapter will prove a marked convenience to the student. 

These characteristics of the work may fairly be credited with its adoption in a 
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large number of medical schools, and its extensive use by students and practi- 
tioners on both sides of the Atlantic. The early opportunity for revision, created 
by this demand, has been faithfully utilized, every section having been critically 
examined for possible improvement. Such changes have been made as were ren- 
dered necessary by the progress of anatomical science, and new matter has been 
added wherever desirable and consonant with the general scope of the work. Par- 
ticular attention has been bestowed upon relational anatomy. Instead of the 
schematic device previously employed for showing the relations of the principal 
arteries, a series of horizontal sections at different levels has been prepared, the 
various parts being labelled directly with their names wherever feasible. By this 
plan greater precision is attained, and the facts are presented in a manner espe- 
cially promotive of prompt comprehension and enduring retention, These same 
transections will be found equally useful in regard to the relations of other 
structures—nerves, muscles, ete. 

In matter of illustration, a number of figures have been replaced with others 
seemingly better adapted to their purpose, and new pictures have been liberally 
added. The chapter on Osteology, for example, has been enriched with a series 
of drawings displaying the areas of attachment of muscles to bones, which should 
prove useful. The addition of new engravings brings the total above one 
thousand, a very large proportion being in two, three, or four colors. 

It is hoped that the improvements in this edition, of which a few have heen 
mentioned, will still further increase the favor already bestowed on the work. 


F.H.G. 
PortLaNp, Maine, September, 1902. 
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TEXT-BOOK OF ANATOMY. 


INTRODUCTORY. 


By F. H. GERRISH. 


Definition of Anatomy, and Divisions of the subject.—Names and Delimitations of Surface 
Pate eee ‘Systems of Organs, and their ‘ions —The Order of Topics.—Methods 
of Study. 


NATOMY is the science of organization. It treats of the structure of 
organized beings. Not all of the beings in the world can properly be said 
to have a structure, We may speak of the structure of a flower, however 
simple, but we never associate the idea of structure with a crystal. The flower 
has petals, and calyx, and stamen, and other parts, each differing in look, texture, 
strength, and use from all the rest. The crystal is of the same material and 
appearance throughout: it is a mass which is equally dense, equally strong, 
ually colored in one part as in another—it is homogeneous; that is to say, its 
ysical qualities are evenly distributed. The flower is easily seen to have 
each of which has its own iar office; the crystal has no o1 
wi er, The one is jized—it a structure ; the other is not organized 
—it has no structure. fore we may way the anatomy of a Hower, but 
there is no anatomy of a erystal for us to ly. 

Let us here draw a distinction between the words organized and organi. 
‘The first relates to enyeiing which has organs—parts which are differentiated 
from each other; the second is applied to things which result from the vital 
activity of onganized La ee caseine, which exists in milk and is the 
characteristic material in , is organic, for it is a result of the activity of 
a living creature; but it is not organized, having no structure, one portion 
being exactly like every other. Many things—for example, water—are neither 
organized nor organic; they are inorganic. 

All et beings belong to one or the other of two great groups—plants 
and ani) . The distinction may not be essential ; indeed, there are creatures 
upon the dividing-line between these groups whose nature is not yet determined 
—perhaps they are plants, perhaps they are animals, But, althongh it may be 

ible to give a definition which shall include all of either group without 
taking in some belonging to the other, these terms are not in the least likely to 
i us. The study of the structure of plants is called vegetable anatomy, 
and is thus distinguished from animal anatomy, which has to do with the organ- 
ization of the members of the other group of creatures. . 

Physiology is often used, carelessly, syi vith anatomy, but they 
are absolutely distinct. Anatomy is the p ) the 
‘science of function, Anatomy teaches us w u f 

teaches us to what use these organs are put. 
2 
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an is; physiology shows what an n does. Anatomy may be, and 
usually is, “Une Gen the dead creature ; physiology can be studied nae upon 


the living—it requires organization in action. 
of all animals, the human was the first whose anatomy was studied with 
care. Naturally, men were more interested to know what they could about 
own bodies than about those of other creatures ; and when they did inves- 
tigate the structure of the members of lower orders, it was to be expected that 
} they would institute comparisons between the ns of the latter and those in 
themselves which seemed to correspond. ‘Thus it came about that they called 
| the science of the structure of all other animals comparative anatomy, to distin- 
lish it from the science of their own organizations, which is human anatomy. 
fr they had begun their study of animal structure at the other end of the scale, 
| taking first animals of the simplest organization and working up gradually 
through a series, each member of which was more elaborately constituted than 
its immediate predecessor, until they reached man, the term comparative anatom: 
would not be used in the sense in which it is generally employed. But, alth 
we recognize the defects of their method, we must confess that in the same circum- 
stances we would doubtless have done precisely as they did. Now-a-days, how- 
ever, the student is counselled to in with simple and easily understood struc- 
tures, in order to prepare himself for the readier comprehension of the more 
complex, and finally of the most intricate, The study of the anatomy of the 
lower animals is an admirable—indeed, the best—preparation for that of human 
anatomy. One who is familiar with the structore of one animal in the great 
yup in which man belongs, as the cat, for example, will find human anatomy: 
immensely simplified. But comparative anatomy, as a separate branch, has no 
right to a place in the course of study in a medical school, and only occasionally 
and incidentally will it be referred to in this book. 

Human anatomy is subdivided, according to the means employed in its study, 
into two great parts: groxs or macroscopic anatomy, in which no aids to vision 
are employed, and minute or microscopic anatomy, in which the assistance of 
optical instruments is used. 

According to the method pursued in its study gross anatomy is subdivided 
into systematic and relational. Systematic anatomy, called also descriptive anat- 
omy, regards the body as made up of systems or sets of organs. For example, 
considering the human being from this point of view, we find that it 
a nervous es (brain, spinal cord, nerves, cte.), a circulatory system (heart, 
blood-vessels, ete.), a digestive system (stomach, intestines, ete.), an osseous 
system (bones, ete.), a muscular system (muscles, ete.), a respiratory system 
(lungs, windpipe, ete.), an excretory we (kidneys, bladder, ete.), a reproduc 
tive system (ovaries, testicles, ete.). Knowledge of the various organs comprised 
in each of these systems is essential to the practitioner of medicine and surgery. 
But if he knows each of these systems only in a separate and unassociated way, 
he is far from being equipped anatomically as he ought to be. He still m 
to learn how each part of every system is related to each part of every other 
had and particularly what are the relations of each object to all of the other 
objects in its neighborhood or region. In other words, he must know his 
anatomy not only from the systematic point of view, but from the relational. 
Other names gi to this method of study are regional anatomy, because by it 
the body is divided into regions for investigation ; topographical (from the 
Greek word meaning “ place”), a term used by i rs to designate 
a survey in which the position of every part of the territory involved is deter- 
mined relatively to every other part; surgical, because operations cannot safely 
be performed without knowledge thus acquired ; medical, because it is necessary 
to aveurate diagnosis of disease of internal organs. 

Systematic anatomy is made possible by dissection, by which is meant the 
careful and delicate cutting apart of the various structures, so that they can be 
observed and studied. It is practised upon the dead body. Much of relational 
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y also can be acquired in this way; but a very modern method has 
multitude of facts in this connection which were previously unknown, 
demonstration by dissection alone, This new method is 
‘The sections are made in the following manner; a body 
so hard that a saw, in cutting through it, encounters no more resistance 
than in muscle. Cuts with a saw are made in any direction which one 
but common are the horizontal, the vertical sidewise (also 
coronal” or “ frontal”), and the vertical fore-and-aft (known also as 
*). The cut having been made, the saw-dust is very carefully cleared 
the surfaces, and the relations of the parts which have been b 
are studied. Asan elevation of temperature above the freezing-point 
Hi a ae rae re patty Anil aa Shs mmanifiay ont oF the sentient 
maintain such a degree of cold permanently or to study the specimens eom- 
during its continuance, it is usual to photograph them, or immerse them in 
ive fluid in flat vessels covered with plain glass, or to adopt both of 
ices for continuing the study. Students are not expected to do this 
ich involves on de ml, and, oe ea a pon ie a 
sections, a hi; legree anatomical knowledge ; but can avail 
f the results of this method by studying the actual sections or casts 
in their medical schools, or, what is sometimes better because more intel- 
pis of sections made from notes and labelled in detail. 
ite or microscopic anatomy are with those features of structure which 
small to be recognized by the unaided eye. It can be studied only with 
assistance of a microscope. A branch of microscopic anatomy is / 
acing from the Greck word for “textare”), which is the science 
f the tissues. But the name histology has been much used synonymously for 
“microscopic etn the whole petting its designation from a part, as in many 
ler cases in our eae istology is sometimes called 
the tissues are distributed to all parts—are general to 


A homely illustration will serve to make the difference between these various 
subdivisions of anatomy clear. We may use the word “anatomy” with refer- 
‘to artificial SS Snes 88) for instance, the anatomy of a steam-engine or 
ieeued sot es house. us, then, rues a house Ftv the points af view 

| cessively systematic anatomist, the phie anatomist, a 
histologist. The first of the trio considers te beanie made up of sets of 
4 seriés of apartments devoted to alimentary pw , as the kitchen 
dining-room ; another set used for sleeping—the pea craic bae one for 
—the 1 , and so on; a system of tubes conveying water to various 
fi ishment ; another lot bearing illuminating gas to every room ; 
4 ‘ing steam or hot air for raising the temperature; and still another 
“ag Bac waste materials; large, vertical pipes by which injurious 
of combustion are conducted away ; a quantity of wires adapted to the 
of electricity for various ye within the house, and a set of rods 
d to keep electricity out of it. us he finds whatever organs go to com- 

and describes 
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each set by itself, so that a person who desires to 
about any system of apparatus—as, for example, that used for heating 
learn about it by consulting the record of the investi- 


peer anatomist approaches the question of the structure of the 
an ent 


different way. He examines the building by such means 

nto slices, he is able to make drawings which 

x ns would display if they were made. He does 
himself with any separate system of rooms or rods or pipes or wires, 

es the relations which obtain between all of the objects which he 
of his imaginary sections. For example, he observes that the 

d to the cellar below, to a bed-chamber above, to a library behind, 
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to a corridor at one side, and a roofed piazza on two sides, He notes the electric 
wires, the and steam~ and water- and jipes within the walls of 


i 
i 


i which projects into it, and relations which these 

the room itself and to each other. He proceeds thus until 
i and mapped out, and when he has done all 
a complete idea of the relations of every piece 


other, 
histologist, who, dis ling systems of organs and heed- 
relations between various parts, aeacaliine sieeaeical materials 
‘ing into the composition of the honse; in other words, its tissues, He 
t the house is made up of Pea roiee Lonnie, Kegety ea eraiae, a 
er things, which it to the ey ite forms by which they are 
able. It may be that some one kind of these structural elements varies 
and in other respects in different parts, as, for instance, the bricks, 
which are of one form, size, and smoothness in the outside wall, different in all 
of these in the inner wall, and unlike either of the other kinds in the 
laces 5 they are all readily seen to belong in the same category. 

ee thao tire ceaALCe Cetinilaritg 4B (Hioton Has 165 oaks each 
alone is seen to be inadequate to convey a comprehensive idea of the building. 
An architect employs all of them ; he is, as regan houses, a systematic anatomist, 
2 relational anatomist, and a histologist ; he knows what the organs of a buildin; 
are, how they stand in space with reference to each other, and of what textures 
they are constructed. For exactly the same reason every practitioner of medicine 
must be a human anatomist in all three of these ways. He finds one disease 
affecting a given system—as, for example, the alimentary—and therefore has to 
pease organs of this system as a continuous series ; he meets with another 
disease involving, not a set of physiologically associated organs, but a number 
of parts which are related to each other in a eT way, oceupying a 
limited region, and consequently he needs to be acquainted with the organs 
or parts of organs belonging to half a dozen different systems. In either case 
he may be unuble to appreciate the condition of affairs if he is ignorant of the 
tissues entering into the composition of the structures which are invaded, 

The body may be considered anatomically from still other points of view, 
Tf it ix in a state of health, the study of its structure is normal anatomy ; if it 
is in a condition of disease, pathological or morbid anatomy, When the orgun- 
ization is studied with especial reference to function, we pursue the method of 
physiological anatomy. The consideration of the plan or model upon which 
organs are formed constitutes morphological anatomy ; and as the discussion of 
such matters is attended necessarily with more or less of speculation, the 
synonyms philosophic and feaaendenti anatomy are often employed. The 
object which the investigator has in view determines the division of the subject. 
Thus, if he studies the body with ¢ uirpose of representing it in a pictorial 
eiiathiiway Ana eee tances i Sia only iocent te io nequira ‘inrwlatee 
which will be especially serviceable in the practice of the healing art, it is applied 
or clinical anatomy. Practical anatomy is « name employed to indicate the study 
of the body by dissection. 

Tt will be understood, however, that we confine ourselves to human anatomy 
solely ; that we regard it only in its normal aspects ; that, unless otherwise speci~ 
fied, the adult condition is assumed ; and that we consider anatomy chiefly with 
4 view to the interest which it must have for the student who desires to fit him- 
self for the work of the medical profession. This will involve the study of 
systematic, relational, and microscopic anatomy, and in the treatment of many 
topics all three of these methods will go along hand in hand, Frequently the 
physiological anatomy will be y ed at the opening of a section, becaise it 
is so much easier to understand chine if we ¥ upon its study with 
a distinct idea of the work which it is capable of performing, than if we have 
no notion of its function. 
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The following tabulation will aid in recalling the principal points which have 
heen made: = 


Vegetable 
sate | fan {sa pom 


Relational, Topographic, 
Human (man) Ma = or Regional. 
iat oe Micromsopes 


NAMES AND DELIMITATIONS OF SURFACE PARTS. 


At the outset of anatomical study it is important to have the clearest possible 
conception of the lifnits set by nature or by convention to the various parts 
which will be referred to constantly in the following pages, and also to have for 
each of these parts a name which shall be used for that and for nothing else, 
All parts, even the minutest, have technical names, which are Latin in form, and 
almost all parts which are visible without dissection, and those which are brought 
into view by Seeent have, besides the scientific, vernacular appellations—names 

ven by non-medi Disglins who never had a thought of eens anatomy. 
scientific name of a part is understood in every land where medicine is 
cultivated ; the vernacular nation in one language is fo different 
from that in every other, and ently essentially so. Thus, what we call 
“head” in English is “téte” in French, “kopf” in German, “testa” in 
Tralian ; and the anatomist who is ia with no modern language but his 
own ean understand only that one of these words which belongs to his native 
bance *Caput,” however, means the same thing to English, French, German, 
Ttalian, for all scientific men are supposed ep eae something of Latin, the 

of scientific nomenclatare. Ont a small proportion of the names 

to anatomical parts is inch in the vocabulary of the common 
but anatomists generally use these in their writings ; for the suggestion 
try which inevitably would come from the invariable employment of 
the technical terms instead of the existing vernacular words wou i Sper 
intolerably offensive. Unfortunately, however, quite a number of these yernac~ 
ular titles are used by anatomists with different significations from those which 
they have to the unscientific; and hence it seems necessary to explain what 
ae ee shall attach to these words, which have been familiar to us from 


sonlte 
ae eda 


e 


‘may seem fo some readers needless to undertake this enumeration and definition. But 
observation of medical students through many years has demonstrated that it is highly 
exactly this thing. People of much more than ordinary intelligence and educa- 
Fea or tbe difturence betwoan the meanku whi mane @ word: hae. to 
t which is attached to it generally. When a surgeon hears through a non- 
that a person has broken a leg or an arm, he simply gathers the impression that 
to have occurred in a lower limb in the one case and in an upper limb in 
ease; bat if leg or arm is mentioned by a medical man, he knows that the third 
of the lower extremity is meant in the first, instance, and the second segment of the 
the second. “ Wrist’ to the laity means anywhere from the upper level 

fice hal uh the forearm; “‘hip"’ is used instead of “thigh,” meni 
the , for i ficable reason. being at present, considered even more indi ie 
\ “Teg.’’ for which polite usage has substituted “‘limb.’’ These few selections from 
tutuber will serve, it is hoped, to justify the attempt which is here made in the 

of precision of language and of thought: 


‘Tn order to understand the applicat u te the 
n ion in which different part 
necessary to nee what is regarded a 
F ¢, with the palms of the hands 
: tis, fucing dow 
Fo the anatomist “ head” (caput) me 
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it and lower portions being “ face” (facies), the upper and 

i,” the dividing-li _rimaralrng Aahessllh der prety Sie 

the mid-line, and extending on each side beneath the over- 

hanging brows and downward and backward to the ear. But “head,” in com- 

means at some times all that we have ineluded, as in decapitation ; 

at others only the cranium, as in the use of the word headache. “ Face” with 

the rene embraces the anatomical face and also the anterior portion of the 

cranium ; a beautiful face would be considered desecrated if its picture showed 

above the eyeballs, And yet “face” is often used in a more restricted 

sense the anatomical, as when one speaks of faceache, meaning pain in the 
cheek region only. 


SINCIPUT 


OcciPUT 


) 


oe 
| a CERVIX OR 


COLLUM 
FOMUM ADAMI 


Fig. 1—Side view of cranium and fae. (F.11. 6.) 


The cranium is subdivided (Fig. 1) into an anterior part, the “ forehead” 
(frons) ; an upper, the “ crown” (vertex or sincipuf) ; « back, the occiput ; and, on 
each side, the temple (tempus). There are no surface-markings by which these are 
absolutely delimited. At the lower portion of the ceaesaral v4 ion is the flaring 
part of the ear, known by anatomists to be the least important division of the ongan 
of hearing (auris), but thought by ate commonly to be about all of it, and con- 
sequently named “ear.” The forehead terminates below at the “nose” (nasus) in 
the middle line, and on each side of this, in an arched border, usually 
short, crisp hairs, and called the “ brow” (supereifium). In the face im 
beneath each brow is an “eye” (oculus), that is, an. 1 
above by an “upper lid” (palpebra superior) and be! y a * lower lid” (pal 
pebra inferior), their edges fringed with short |. Be- 
tween the eyes and in the middle of the face, b rojecti 
part of the nose, which is all 
on each side below an ope! 
guarded on the outer side 
nasi). What is commonly 
by the nasal bon: 
the nose is a tran 
opening, is given t 
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” (labinm and underneath it the “lower lip” (labium inferius). Pop- 

» the rts fen api ot is a when roman al fo 
have a pretty mouth—a comment which manifestly is not intended for the slit- 
like opening, and still less for the cavity behind it. (It may not be amiss to 
i fact that the Latin os, meaning a mouth, has oris for its 
gives origin to our ish oral; whereas os, meaning a bone, 
genitive, and thus stands behind our English osseous.) upper 
ertically from the nose above to the free border below, and later- 
ich courses down and out from the hind border of the 

and is called the geno-labial sulcus; the lower lip extends 

a to a transverse crease, the mento-labial which 
meavity, and separates the lip from the chin. The 

i jects farther downward than do the parts 


5 - The border of the 
mark of beauty, and is called by 
“chin” (mentum, genium) is the central inence which finishes the 
near the mid-line. It is not distinctly separated from the cheeks. 
of each lateral aspect of the face is the “cheek” gena), 
a broad, quadrilateral expanse, bounded below by the inferior 
lower jaw, behind by the vertical portion of the bone of this jaw, 
margin of the orbit (the cavity lodging the eye) and by the 
ing back from it, and in front above by the side of the n 
geno-labial suleus and an imaginary line in continuation 
of the lower part of the face are determined largely by its 
inferior jaw-bone (mandibula), which, with its various attach- 
‘ings, constitutes the under jaw (mazilla inferior). The w 
i pon iene roa rt of the central zone of the 
ration of the lips the “teeth” (dentes) are seen projectil 
(gingive) in two arches with the convexities = aa 
lower jaw a view of the cavity of the mouth is obtained. In 
muscular “tongue” (lingua) with its rough upper surface ; 
it formed by the “hard palate” (palatum durum), and behind is the 
“soft palate” (palatum mole) hanging like a short curtain over the base of the 
Between the two upright ridges to which the soft palate extends on 
‘ side is the “tonsil” (fonsilla, amygdala), and beneath the pendulous veil 
the palate we can see a part of the rear wall of a cavity for which the laity 
have no name, but which we know as the pharynx. 
‘The “neck” (cervix, collum) connects the head and the trunk (Fig. 2). In 
‘it extends the level of the lower jaw to the “ breast-bone” (sternum) 
middle line and the “collar-bone” (clavicula) on each side. These bones 
in readily be felt thi the overlying structures. Behind, in the middle line, 
the neck extends from base of the cranium to the seventh segment of the 
back or spine, the tip of which can be both felt and seen projecting beyond 
of its fellows above. Between this segment (vertebra prominens) 
‘the Rbllax bonse—that is, at the sides—there is no clear demarcation of the 
the trank when the upper limbs hang passively ; there is usually an 
n slope from the head to the peak of the shoulder. But if the shoulders 
vaised straight upward, a crease is produced which sharply indicates the 
oe tke neck for two-thirds or more of the distance, and suggests the 
the remainder, In this attitude of hunched shoulders the neck rises 
column from a depressed base. Although not exact in every respect, this 
delimitation of the neck is vastly more definite, as well as more 
than that which is in popular vogue concerning women arrayed in 
nas “full dress,” whose necks, varying at different times according 
c of fashion, may find their lower limits anywhere between the 
es and the nipples in front, and between the vertebra prominens and 
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Fig, 2—Front view of a man in the anatomical position. On one lateral half the parts are labelled in Eng- 
ish, on the other in Latin. The right upper limb {s drawn away from the trunk in order to show the arm more 
fully than is possible when it hungs perpendicularly. (F. H. 
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of the back behind. The word “ throat” has no anatomical equivalent. 
designate the front part of the neck, or the tonsils and 
palate, or the pharynx, or the organ of voice (larynz). 
in front is a hard protrusion, more inent in men than in 
women, the thyroid cartilage of the larynx, and called “ Adam’s apple” 
(pomum Adami) in playful celebration of the most noted and unfortunate gastro- 
nomic performance on record, The median portion of the neck behind is the 
“nape” (nucha). Just above the top of the breast-bone is often seen a little 
pit, esteemed a mark of beauty by artists, who have named it “ Diana’s pool.” 
The , 28 distinguished from the entire organism, is known as the 
“trunk ” ((runcus), and presents two grand divisions, the upper of which is the 
(chelate The. eek lor y ooits 3 
Su] Ine 0! = 
oe “eee them is pronounced, and is 
made by the bones and cartilages which 
form the lower border of the thoracic cage, 
as the skeleton of the upper cavity is called. 
Sloping downward and outward from the 
Jower part of the breast-bone, the boundary- 
line is continued backward at the sides, and ancourgymamua | | @ 
then obliquely upward behind. But this 
surfnce ing is by no means an indica- H 
tion of the relative size of the two cavities : | 
it only shows the line along which is at- 
taaea the eteecthe msc ore, the 
diaphragm or midriff, whose central portion " 
rises to the level of point about allway 
up the sternum, and shuts off the cavity | 
the thorax from that of the abdomen. 
‘Thus, the summit of the belly-cavity is 
Sand. presenting a marked convexity 
upward, and the base of the chest-cavity, 
into which the former rises, is correspond- 


i concaved. 
i am the front of the chest of the adult 
female there projects a nearly hemispherical 
mass on ae side (Fig. 3). This is the 

(mamma), the organ in which 
milk is formed. e valley between these 
hillocks is properly the “bosom,” but this 
word is often used as synonymous with — ¥1%-%—Front of torso of woman. (F. HG) 
breast. At about the central point of 
cach mamma stands out the nipple or teat (mammilia, literally “ the little breast”), 
its base surrounded by a Anan space which is distinguished by the darkness 
of its skin, and is called the areola (literally “the little area”) or the “halo.” 
The male has no milk-forming organ, but he has in the same relative situation 
upon the chest-wall slightly developed mammillw, which indicate the position of 
rudimentary mammwe. These are good illustrations of a rule that the generative 
organs which are fully developed in one sex are aborted in the other, being m 
resented in the latter by some little bul dimple, whose only use seems to te 
to the narrow escape of its posse: i ite « 

belly at its upper central part yp 

called the “pit of the stomach,” but t 
‘means “the little pit of the heart.” 
Physical (not the figurative) nearness o 


pon, the underneath, th 
oF this i 4 Farther dow 
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a horizontal drawn between the highest pants of the haunch-bones, is an irreg- 
ular, puckered dimple, the “navel,” called in Latin umbilicus, from umbo, the 
button in the centre of an ancient shield; so that we see that the childish name 
for the part—belly-button—has the sanction of a noble classical derivation. 
Following down in the middle line, we find at its lowest part an area which 
extends considerably sidewise, and is covered in the adult with crisp, curly hairs. 
This is the pubes. Behind the skin of the pubes the male has a little pad of fat, 
and the slight elevation which is thus produced is sometimes called mons pubis— 
that is, the mountain of the pubes. In the grown female there is so marked an 
accumulation of fat here as to make a very noticeable hillock, which is named 
mons Veneris (the mount of Venus), in honor of the Roman goddess of love. 










BUTTOCK BUTTOCK 


Fio. 4—The male perineum and surrounding parts. (After His.) 
Running obliquely upward and outward from the pubic region on each side is 


acrease which separates the trunk from the lower limb in front, and is called 
the “groin” (inguen). The name is usually applied to a narrow but indetermi- 


BUTTOCK 


7 
Fig. 5.—The female perineum and surrounding parts. (After His.) 


nate area of the abdomen immediately above this shallow furrow, and the adjacent 
area of the thigh just below it. 

Below the pubes are some of the generative organs—those which are super- 
ficially located, the external genitals (genitalia externa). Tn the male is the organ 
of copulation, whose technical title, penix, has practically displaced the entire 
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SHOULDER 


BUTTOCK 


(OUTER ANKLE. /MALLEOLUS EXTERNUS 


Fic. 6.—Back view of a man. On one lateral half the names of the parts are given In English, on the other 
in Latin. (F. H. G.) 
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CEPR Se A Sha et ee ‘The free end 
of the penis, eae Recret ol ANE  Ge  U TES ie ia 
resemblance to some internally loca! secreting gla ix), is covered by a long, 
integument, the “ foreskin,” or “ ea (preputium). At 

e 


fold of 
the tip of the glans is a little slit, meatus wri termination of the com~ 
: of the urine and semen. Behind the penis hangs the “ bag” 
which are suspended the essential male of generation, 
or “stones.” which are more usually y their Latin name 


no single-word synonym. These structures 

Seatd fatty he hich Sieaes “things he ashamed itis such a pene 
ly ied to the organs which are necessary for perpetuation o: 
the human ca vulva nts a fore-and-aft cleft, which starts just below 
the pubes and runs backward between the thighs. This fissure is bounded later- 
ally by thick folds of skin, /abia majora (the greater lips), upon separation of 
which are seen the clitoris (which is the suppressed tative of the penis), 
two thin folds of membrane, labia minora (the smaller lips), the meatus urinarius, 
and the opening of the vagina, the tube which leads to the “ womb” (uterus). 
Behind the external genitals of both sexes, between the thighs, and in front of 
the lower opening of the bowels is a narrow antero-posterior area called perinewm, 
a word with no vernacular equivalent (Figs. 4 and 5). The rear limit of the 
perineum is marked by the outer opening of the anus, the terminal portion of 
the alimentary canal. 

The posterior surface of the trunk (Fig. 6), generally called the “back” 
(dorsum), shows in the middle line from end to end a furrow in which appears 
a-continuous series of bony prominences, each of which belongs to a separate 
segment of the pile of bones called the spinal column, or, naming the whole from 
a part, merely the spine or back-bone. tween the lower margin of the thoracic 
cage and the crest of the hip on each side, in the region known as the small of 
the back, is a “loin” (dumbus). 

Projecting from the trunk are the “limbs” or “extremities” (membra or 
extremitates,) arranged in two pairs, an upper and a lower. Each pair has a 
bilateral baw e and therefore the statements which apply to one limb need 
not be repeated r its mate of the opposite side, 

The “upper limb,” “upper extremity,” or “thoracic extremity ” (membrum 
superius, extremitas rior, or extremitas thoracica) is divided naturally into four 
distinct segments. These, in regular order from above downward, are shoulder, 
arm, forearm,and hand. The “shoulder” (omos) connects the trunk and arm. The 
“arm” (brachium) extends between the shoulder- and elbor its. Beneath the 
shoulder-joint, and between the side of the chest and the arm, is a 
with its base presenting downward, called the “arm-pit” (awit 
is known as antebrachium, which is the exact Latin equivalent of th 
and also as eubitus, from which comes the name of a 
employed, Tt includes all between the elboy 
marked behind by a prominence, th 
ment of the upper limb is the “ 
imal portion, the “ wrist” 
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fa the “ii » (digitus- 6 “a ring”): 
Whe site Togo (lg mt say hg fon anny 

has three segments, except thumb, which has but two. 
‘The “lower limb,” “lower extremity,” oe els extreaniy? (membrum ge 


: 


extremitas inferior, is of the w 

it is built on substantially the same structural plan.’ It ss Soe pegientes hi 
igh, leg, and foot, which d respectively to shoulder, arm, ran 
Between hip and thigh isthe hip joint; between thi and leg, the knee ont 
tween leg and foot, the ankle-joint, The “hip,” or unch (coxa), is so firmly 
to the -bone that it serves asa portion of the wall of the abdomen, 
eavity of the trunk. Behind the hip and immediately below the loin 
mass of muscle and fut, the “buttock” (natis). The “ thigh” extends 
hip to the Meant is technically called femur, which name is also applied 
re le bone dnt cae Apis The preuihiice 3 ate at its 
ts the “ ” an space opposite nee on sivactes 
is the “ (poples). The mistake of calling the buttocks the hams 
made, but has no justification. From knee-joint to ankle-joint is the 
nee, Its rear bulge is the “calf” (sura or gastroenemia, literally “ the 
ly of the leg”), and the sharp vertical ridge in front is the “shin.” “At the 
© end of the eg are two bony ‘Tserepiponl the “inner ankle” (malleolus 
and the “outer ankle” (malleolus externus). Malleolus means “a little 
jammer.” The “foot” (pes), like its homologue the hand, is divided into three 
indmost, the tarsus, a middle, the mefatarsus, and a foremost or distal, 
igits ” (digiti). The “instep” of popular nomenclature has no equivalent 
in anatomical terminology, as it includes parts of both tarsus and metatarsus ; 
and, on the other hand, there are no vernacular words corresponding to tarsus 
metatarsus. The part of the tarsus which projects to the rear is the heel 
{calr); the top of the foot is its “back ” (dorsum pedis); and the entire under 
surface is the “sole” At lanta). The five digits are designated numerically, like 
their homologues in hand, the count beginning, however, not at the outer 
end of the series, but at the inner—that nearer the median line of the body. 
“Thus, the “toes” or digits of the foot (digiti pedis) are first, second, third, fourth, 
id fifth secundus, tertins, quartus, and quintus), respectively, But the 
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first and have other names also, the one being commonly called the “ great 
toe” | pedis, “the thumb of the foot,” or hallux) ; and the other the “little 
toe” (digitus minimus pedis, literally “ the smallest digit of the foot”). In giving 
the Latin names for the toes it is rarely necessary to employ pedis (“of the 
”) to distinguish those of the lower extremity, as the context indicates which 
is concerned ; and it is never essential to say manus (“of the hand”), as 

this is understood unless the contrary is obvious. 


THE SYSTEMS OF ORGANS AND THEIR FUNCTIONS. 


Tn studying anatomy the thoughtful learner is almost certain to conclude that 
he needs to know a great deal atoat every other part in order to comprehend 
fully the one which he has in hand. No organ, however simple, is independent : 
“every one is so related to others, perhaps to many others, that they are absolutely 
essential to its life. In the sime way it is true that some knowledge of many 
r ry to the complete, or even sufficient, understanding of a single one. 

} constitutes a chief obstacle in the path of the anatomical student ; but 

‘it may be diminished very considerably, and its residue rendered less discour- 
‘by his having presented to his mind at the beginning of his course a con- 

difference between homology and analogy must be borne in mind. Homol 


‘of structure, analogy to likeness of function. The two do not always go t 
upper limb of a man and that of a bird are homologous, because they are constructed 


plan but they are not analogous, because the one is used for pi 1), and 

(! bing) ‘The organization in the two cases is striking! ula of 
different, Leomparo the wing of a bird 

ite—namely, flying; but they are essentially di ructural 

cursory inspection. ‘Therefore they ure analogous, but not homologous. 
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Een ery ipal of the body and a statement of the chief 

Berta er pil be proopiall fae sions volly beouene thoy ro. me 
wi e more use are on 

Deel treed Ta Gia ene ee papa efit ie meats tata 


Organs Removing Waste Matters. 

‘The human body is a machine, and, like every other machine, wears out in 
using. We all know that even in circumstances favorable for the preservation 
of a corpse, such as coolness and dryness of the atmosphere, it undergoes destruc- 
tive cl so rapidly that before many days have passed what was once an 
object of beauty and the occasion of delighted admiration becomes altogether 
grewsome and revolting. And yet, swift as is this putrefaction, the wearing out 
of the tissues in life is more speedy. «The greater the physical activity of a man, 
the more SHES his textures broken down. Every movement, however 
trifling, every glance of the eye, every thrill of sensation, every thought or 
emotion, is attended with destruction of substance. ‘The products of this waste 
are poisonous, and if retained in the system in any considerable amount cause 
sickness and even death. But there are channels by which these effete and toxie 
materials are continually escaping—namely, the lungs, the skin, the kidneys, and 
the bowels. Water, the common vehicle in the bad pealaniges carries them out 
in solution. The solvent ‘and vehicular services of water are very manifest in 
the case of the urine, which is loaded with the waste escaping through the 
kidneys ; and they are often as plain in the case of the perspiration, which 
contains the effete matters discharged through the skin. The excrement which 
comes from the bowels is not in solution when it appears, but this is due to its 
loss of water subsequently to its formation and during its detention in the intes- 
tine, Other products of decomposition are borne out with every expired breath, 
this being saturated with water, as appears by its visible condensation whenever 
the surrounding air is sufficiently cohen 


The Vascular System. 


At this point there naturally arises the question of the means by which the 
various effete materials that are constantly being formed in every part of the body 
get to the four outlets named. This carriage is accomplished ie the vascular 
system, which consists, first, of a complicated series of tubes, the blood-vessels, 
connected with which is a powerful organ, the heart, which drives the blood in 
4 continuous current through them; and, second, of another set of tubes, the 
fymph-vessels, whose stream of lymph flows into that of the blood, Almost 
everywhere in the body there are minute crevices between the elementary 
particles and threads of the tissues, and into these chinks the textures discharge 
their wasted molecules, always in solution in water. These tissue-crannies com- 
municate with little cylindrical tubes, into which the liquefied waste is poured. 
The tubes are lymph-vessels, and they conduct their contents to certain blood- 
vessela, where it mingles with the current of blood. Some effete matters pass 
from the tissues directly into the blood. The blood is contained in and com- 
pletely fills the heart and the blood-vessels associated with it, these being, first, 
the arteries, which are tubes through which the blood flows from the heart fo the 
tissues ; second, capillaries, microscopic tubes of wonderful thinness and delicacy, 
through which the blood flows in the midst of the tissues d, third, veins, 
through which the blood flows amay from the tissues. TI art, which is 
a kind of force-pump, drives the blood through this great n of tubes in 
a ceascless stream, and thus brings it in practical contact with the tissue-clements 
that make up the various organs, When the blood, laden with impure matters 
from every part of the body, comes to one of the organs (kidneys, lungs, bowels, 
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skin) which is capable of withdrawing decomposition-products from it, the 
i Ga ag rtp song dae aetent year grt ome 

ust so much rendered less impure, Coming to another one of them, it gets rid 
the foul material which can be unloaded at this door of exit; and so on at 
the others. The lungs are sewers for certain excrementitious substances, the 
ane lags the skin fora third group, and the intestines for the remainder. 
Tn this way are eliminated all of the materials which result from the constant 


wearing out of the body. 


Organs Supplying Nourishment. 


Tf there were no compensation for the destructive changes which are going 
incessantly, in a very short time every life would cease. But just in propor- 
‘to extent of the waste, and practically simultaneously with it, repair 
As an old particle lapses from.a tissue a new one supplies its p! 
Jay, even as the ranks of an army, though constantly suffering from 
‘of disease, death, and desertion, are kept full by the enrolment of 
its. The portals of the body by which the new materials are intro- 
the respiratory and the alimentary organs. 
all in importance is the respiratory system, which embraces the nasal 
(eee the larynx, the windpipe, the bronchi, the bronchial 
ungs, the last being the essential parts. But some critic observes 
that the 1 have been mentioned already as channels of elimina- 
but they are also channels of appropriation, Not only do 
and injurious waste matters with every sl Ses Rac but they 
pure and sustaining nutrient material with every incoming 
one of the economies of nature—the wagon is never niet 
ne and it petri with lot of = Bn: we have . 
with its attendant o1 , the salivary gla ie pancreas, ani 
tube is very long, Sasi the mouth, part of the pharynx, the 
stomach, the small and the large intestines, the last mentioned having, 
the double and euatacy, functions of appropriation and_exeretion. 
i with apparatus by which solid food can be chopped, crushed, 
red to a pulp, and other contrivances which dissolve and 
in various ways until it is in such condition that it can pass 
walls of the tube and enter the capillary blood-vessels and lymph- 
ich form fine networks in the substance of its walls. Passing into 
sets of vessels by the process of absorption, some of it reaches the 
iately, and the remainder somewhat indirectly by way of the 
The blood, therefore, is seen to be enriched by gaseous material 
and by liquids and liquefied solids in the alimentary tube. All of 
are brought by the veins to the heart, and thence are pumped 
the ‘ies. The fatter pour their contents into the eapillaries, which are 
‘These minute vessels are so thin that the nutrient sub- 
pass through their delicate wall, come into direct 
ith the tissues, and flood them with food. To each tissue is offered 
tially identical with that furnished to every other, but no two 
hen the same articles from this sumptuous table, each having a selec- 
) capacity for those things which are best adapted to the preservation of its 
m peculiar characteristics. So, each tissue having appropriated whatever it 
tesidue of the nutrient material is carried away by the lymphatics along 
‘waste products already mentioned. It will be observed that it is the 
‘system which takes supplies to the tissues, and the same system which 
from them the products of waste. 
ection with the alimentary tube were mentioned, as accessory parts, 
glands, the pancreas, and the liver. These are true glands—that is, 
th abstract certain materials from the blood, manufacture them into 
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new substances, and discharge these last into cavities or upon surfaces. The 

aalivary giana their products into the mouth ; the panereas and the liver 

into small intestine ; and these fluids—saliva, pancreatic juice, 
bile—effect certain digestive changes in the food. ‘ 


Organs of Internal Secretion. 


There are other araD which resemble true glands in their general gross 
but are unlike them in an important respect: they have no tubes 
thro wih their products can be discharged upon a surface or into a cavity, 
and they are called ductless glands. They are the spleen, the thyroid 
body, the thymus, the suprarenal capsules, the hypophysis, the parathyroids, and 
the carotid and glands. It is supposed that they furnish substances 
which produce a ind impression upon nutrition, and that these matters, as 
soon xs formed, are thrown into the blood, whence the material for their forma- 
tion was originally derived, 
Organs of Motion. 


Certain organs are devoted to the work of movement. Through their instru- 
mentality man is enabled to seize and retain his food, to defend himself from 
and to assail his enemies, to move about from place to lace, and to do numberless 
other acts in which motion is the principal factor. The er giving man such 
power are muscles. They form the most of the bulk of the limbs and a great 

of the walls of the cavities of the trunk. The lean meat of animals, which 
is a part of our food, is muscular tissue. 


Framework Organs. 


All of the organs of the body are held in suitably close relation to each 
other, and are yet kept from crowding together with injurious force, by certain 


structures which are called skeletal. The most striking and familiar of these are 
the bones, which form a stable framework for the various parts, a strong protec- 
tive wall for cavities containing organs of great delicacy, and powerful levers 
upon which the muscles act. Cartilages are usually closely associated with bones, 
but there are cases in which cartilages by themselves perform just such services 
as bones more commonly do. However conspicuous these hard structures may 
be in their peculiar line of work, it is doubtful if they are of more use in 
the animal economy, even in their uliar province, than are certain soft, 
flexible tissues. ¢ fibrous tissues do almost all of the minute detail of sup- 
port, the bones and cartilages being devoted only to the coarser kinds. All 
through the organs is a fine network of these tissues, furnishing a veritable 
skeleton for the microscopic elements of which the organs essentially consist, 
There are also substances which serve as stuffing and cushion-material for 
various parts. 
Organs of Relation. 

Of all the organs, those constituting the nervous he most exquisite 
in structure and the highest in functioi ay pinal cord, 
numerous small collections of : ‘a great 
number of cords, the nerves, excl , end with 
some oné of the nervous masses r % system gets: 
its proper share of attenti it eC have been 
spoken of as engaged in e: y ‘nishi for repaii 
moving parts or the whole o 
framework. But it acts as 
nobility, and it returns t 
the most exalted ord: 
other parts, keepi t 
to overdoing appears, sustaining the 
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addition to all this, it brings the individual into conscious relation with the world 
around him through the medium of the organs of special sense. Without this 
Jast service our liyes would be purely vegetative. 


Organs of Reproduction. 

‘The functions of the organs thus far mentioned concern only the individual, 
providing, first, for his preservation, and, second, for his relation to the things 
around him. There are other organs—not, however, in a condition of functional 
activity during the whole of life—which are necessary to the preservation of the 
‘These are the organs of generation. One series of them is present in the 

and its chief members are the ovaries, which furnish ; the Fallopian 
whieh the are conducted to the womb (uterus); the womb itself, 
h the eggs, if fertilized, may remain during the period of ; the 
in, whieh receives the penis of the male in copulation and gives pa to 
ng when the time for its birth has arrived ; and the mamme, from hich 
progeny obtain sustenance for a considerable period. The other set of organs 
belongs to the male, and its principal parts are the testicles, which furnish the 
essential part of the semen for the impregnation of the eggs; certain tubes by 
which the semen flows to the wrethra, the conduit common t the urine and the 
generative fluid ; and, finally, the penis, the member by which sexual connection 
is effected and the male product deposited in the female generative passages. 


THE ORDER OF TOPICS. 


The chapters in this book are arranged substantially in the conventional order. 
First comes a brief presentation of the elementary tissues, followed immediatel: 
achapter on embryology. Then succeeds the descriptive anatomy, in which 


G are treated in systems, and after this the to) ical, which deals 
swith the relations of the different organs to each ee 
That the aceount of the histologic materials composing the various m3 
should espa the description of these structures, and that the mutual relations 
of the latter should not be presented until the organs themselves have been 
deseribed, are so logically necessary as to seus no explanation. But the suc- 
s 


cession of topics in the systematic anatomy 
circumstances, 

Tf the learner is ate anatomy only, the arrangement set forth in the 
table of contents is useful. But if he is studying physiology at the same time, 
he would do well so to Pes te order that he may obtain a knowledge of ‘the 
‘structure of each organ just before its function is considered. As physiology is 
eoncerned largely with the contents of the cavities of the body, this plan will 
involve the study of the viscera, including the brain and cord, early in the course, 
peuy buce which are fairly due to anatomy and are not consumed in this prepa- 

for the itable study of functions should be devoted to osteology, and 
after this has mastered the topics would best be taken up in the order as 
stated—joints, muscles, fascie, vessels, and nerves. 


jould be made to vary according to 
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Any work which is done according to a prearranged system is more econom- 
time and effort and more. productive of desirable results than that which 
‘in an unmethodical way. It is particularly iny 
to follow lines wisely laid down for his gu 
i in which to acquire a mast 


fal for hs 
7 ent progress, Some 
sed = the methods of study which ex 
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Merely reading the text-book is productive of but little good. Many a man 
who has done this faithfully is utterly unable to answer a question which 
would be likely to be included in the Ii red by any competent board of 
examiners. e facts are so numerous, 1 80 ue unrelated to each 
other, the names of objects are so unlike anything previously known, and the 
allusions are so frequent to matters which must remain unexplained until a later 
part of the course, that it is wellnigh impossible to bring away from a single 
reading, however careful, much more than a chaotic impression of the subjects 
considered. Some students in their desperation resort to the vas of verbal 
memorizing—learning word for word the descriptions in the book. Tt is hard 
to conceive of a met more wasteful of and less fruitful of results. 
One who has done this may be able to pass a brilliant oral or written examination, 
but he has not begun to be an anatomist; he is helpless in the presence of the 
dissected subject, and incapable of cane what he fits atuied in any practical 
way. A student should not allow hii to adopt this method. He must learn 
the facts in such a way that a anent image of every object is produced in 
his mind, and thus his knowledge will be available at the bedside. Of course 
it is necessary to acquire a nomenclature—to learn the names of the ts dealt. 
with—for without these labels of things it is impracticable to receive information, 
to retain it easily, or to impart it after it has been gained, But this is a vastly 
different thing from pcan to memory the precise phraseology in which any 
author, however learned and eloquent, has framed his presentation of the facts. 
The clearer and more forcible a statement in the book, the better is it for the 
student; but, the idea having been grasped, its clothing of words should be 
ignored. The student should satisfied with nothing less than such a compre- 
hension of the fact that he can lucidly convey it in his own language to one who: 
never heard of it before. 

It is generally very advantageous for the student to have before him the 
object while he is reading the description of it, for thus he is able to verify or 
correct the account which is given, and to get more concrete and enduring ideas 
of the various ats of the thing itself. When osteology is under considera- 
tion, it is not cult to pursue this ideal course ; for even if the student cannot 
afford to buy a complete articulated skeleton, he can obtain by a small expendi- 
ture a sufficient number of separate bones to supply almost all of his needs, The 
little outlay required for this purpose will be more than justified by the returns, 
however impecunious he may be, 

Many of the organs cannot be preserved in such condition that they can be 
studied to advantage in any such way as can the bones; but as substitutes for 
them we haye casts and models—the former representing exactly the external 
form, size, and color of the originals, the latter in many cases doing this and also 
showing some details of internal structure. Both casts and models may be more 
instructive to the beginner than the objects for which they stand, even supposing 
the latter to be entirely normal, inasmuch as the real 5} re generally so 
soft and flabby that they do not retain their shape « ial represen- 
tatives, which are made of rigid materials and eri 
comparative indestructibility and can be used 
diminution of value. When minute parts ai 
able to the real objects, a: J 
story in a tiny voice 
shouts its message in to! 

But even casts and 1 
and we are consequent! 
had in such abundan 


the really ideal means 
good pictorial represen’ 
up the impress 

more eagerly and. 
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the subject is very complex, diagram is commonly more useful 
i tation, hank it eliminates rere but the 
N thus does not confuse the mind by too vast an array 
student, however, should scrupulously avoid allowing himself to 
with a merely diagrammatic knowledge of any part of anatomy: he 
the schematic ascars nay Sa to the actual thing, as the 
informs him where and how to find and learn about the unknown 
contents. 
descriptions, diagrams, pictures, models, and casts have their dis- 
each in ie peculiar field, it must never be forgotten that after learn- 
ich they can teach it is of the greatest importance to have contact with 
tural object. Dissection of the dead body supplements and rounds out the 
which has been previously gained, and its service is indispensable. It 
to attempt dissection until one has learned by other means the prin~ 
cipal facts about rt to be dissected, because without such antecedent 
Knowledge material, which in most places is scarce and costly, will be wasted by 
unintelligent cutting. But after the student has qualified himself to appreciate 
the views which can be obtained eae i ea he ahead 
‘embrace every opportunity to dissect, for thus only can he me a practical 
anatomist, Wing a human body cannot be procured for this work, the manual 
dexterity which is so important an accomplishment for a ri oe may be culti- 
vated by the dissection of cats, dogs, and other animals, which are abundant and 
H ; and this practice is a most desirable preparation for the study of human 
anatomy for other reasons than the mere skill in the use of some instruments 
Tessas the sids to the of 1 knowledge, two which 
aids to ti uisition of anatomical know two which are 
but little appreciated cenit especial mention. 

‘The first of these is the recitation. In this exercise the student is obliged to 
deseribe the things which he has been studying. This is a severe but most 
wholesome test of his knowledge. By it his attention is attracted as in no other 
way to the defects of his attainments. Some matters which he had flattered 


i 
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a3 
ee. 


i 


tT 
‘f 


ly understood are found to have been only partially learned, 
ie discovers that he has acquired mistaken notions, The abil 
_ to describe a thing clearly and fully to others is a convincing evidence of attain- 
“ment, and the exercise of it is a capital method of fastening the truth in the 
~ If possible, the student should associate with himself another of the 
ame class, and no day should be allowed to pass without a serious, exacting quiz, 
‘ _tyo alternating in the office of questioner. 
~ Valuable fed are ie quiz a aadete in serene hee lasnee ee 
knowledge, are almost equal in these respects by drawing. Sight an 
touch give an excellent idea a the form of 2 bone, but the information gained 
‘these means is greatly intensified by making a free-hand picture of it; and 
| the process one is almost sure to see features which were not previously appre- 
d, and to rectify some faulty opinions. ‘The same is true of all other objects, 
the student is earnestly advised to make a drawing of every one of his dis- 
. If the natural objects are not a ible, he should draw the casts and 
which he has the p! lege of stud , and, in default of better repre- 
even the pictures in his text-book. 
‘the objection is at once raised that only a few peculiarly gifted persons 
er drawing, It is not uncommon to hear men declare that they ean- 
to draw. his statement, h er, is absurdly incorrect, for every 
or can already write, and writin; thing but the drawing of certain 
‘characters. One who makes a capital A can surely outline a tent; if 
in make an S, he can draw a wriggling snake; in forming an X he has 
a St. Andrew’s cross; and thus every one who signs his name demon 
jlity to draw. The talent is undoubtedly more marked in some 
‘than in others, but is possessed in some degree by all; and, however 
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ight it may be originally, it can be cultivated to such an extent as to be wonder- 
By erable tie dial verb 


Although the few succeeding paragraphs are not ‘ifically anatomical in 
their bearings, they have a pe ni in dis place Leciavevey ota student 
at the beginning of his career should be given the advice which they carry and 
which he is un mink to find elsewhere, 

Among the articles of equipment which a medical student needs none is more 
important than a good medical dictionary. It is an indispensable. If he ignores 
its aid, he is doomed to stumble and blunder in every direction ; if he accepts 
the assistance which it will give for the asking, he can progress readily and 
vigorously in all the paths of medical study, 

A medical dictionary, in order to be thoroughly serviceable, ought to possess 
the following characteristics: The inclusion of substantially all of the words 
employed by the English-writing medical authors of the time; the arrangement 
of these words in Iphabetical order; the various accredited spellings of the 
words ; the pronunciation of those words on whose orthogpy one might go astray ; 
the etymon or original form of each, and the simplest translation of it; and a 
concise definition of the word in each signification in which it is employed. 
Several lexicons constructed on these lines are available, any one of which will 
do good service; but one which is less ample will not satisfy the reasonable 
requirements of the student. 

Although the so-called Roman pronunciation of Latin is generally taught in 
the schools and colleges of this country, the dictionaries, for sufficient reasons, 
use the English i aret of the Latin and Latinized words which form the 
principal part of the vocabulary of medicine ; and this method is recommended 
to the student for his adoption, 

‘The student is earnestly advised to establish the habit of consulting his dic~ 
tionary whenever he encounters a word whose meaning he does not know. He 
should fix the spelling in mind, learn the definition, observe and remember the 
derivation, and repeat the proper pronunciation until the tongue has fully mas- 
tered it, Finally, he will do well to ascertain the kinship of the word, if any 
exists, to other words already known, and to group these all together in his 
memory as relatives, By this method he will rapidly acquire a large vocabulary, 
the ability to employ words with strict regard to their meaning, to spell correctly, 
to pronounce elegantly, and, as an accompaniment and result of this training, he 
will be content with nothing less than precision of thought. 





» stances are known with perfect familiarity ; for 


ELEMENTARY TISSUES, 
AND THE STRUCTURE OF MEMBRANES AND GLANDS. 


By F. H. GERRISH. 


tae presentation of microscopic anatomy would require a large volume. 
Tt is the main purpose of this chapter merely to give a brief description of 
the elementary tissues which enter into the formation of the body. Without a 
knowledge of these Faunaey textures much that must be said of the gross anatomy 
of different parts will be unintelligible ; indeed, it is impossible to understand any 
bel either from the anatomical or physiological point of view, unless the mate- 
rials of which it is composed and the various pire properties of these sub- 
¢ tissues are to the ongans as 
the letters of the alphabet are to written words. 
‘The minute structure of the viscera will be described in connection with the 
macroscopic features of each organ in turn, 


CELLS. 


The word “tissue” means, in pasta parlance, a web-like structure or a 


woven fabric. Anatomically, it is applied to any organized substance in the 
body. Notice that in this definition the word “organized” is used, not “organic.” 
‘The latter would, indeed, exclude the substances which are inorganice—that is, all 
of the ultimate elements, of which there are many in the body—leaving them to 
the consideration of the chemist; but it would include quite a number of sub- 
stances found in the body which, although organic, have no title to be called 
structures, and belong in the domain of the physiologist, who deals with the 
proximate principles. Thus, albumin and fibrin are organic substances, but not 
Satie; and, consequently, they are not tissues, for tissues are always organ- 


Every tissue originally consists of microscopic particles, named “cells,” 
which have been aptly called the simplest expression of tissue. Etymologically, 
the word “cell” ix an unfortunate designation, based upon a mistaken belief as 
to the structure of the corpuscle. At first it was thought that cells were eysts, 
sacs, vesicles, with fluid contents. But it was long ago learned that they are 
usually solid bodies, and hence a word which implies the existence of a cavity, 
as does “cell” (Latin, cella, “a small, hollow cavity”), is a misnomer in the 

jority of cases. However, the substitutes pu ee have not met with general 
fayor, and “cell” has become so firmly fixed in our nomenclature that we shall 
Hot attempt to displace it; indeed, there is no call to do so, since no confusion 
need arise from its use in this arbitrary sense. 

Not only is it true that all of the tissues primari 

° much farther than this, we recogni: 
: a single cell, the ovum (egg). 
nost an axiom, that every cell comes from a pr 
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Of the numerous definitions of cells, that which seems most exact is the wti- 
ical elements i 


mate the tissues. It is not sufficient to say that they are 

the “ultimate elements” of the tissues, because that term refers to their i 
constituents: it is necessary that the definition should include a word which 
eae that the elements referred to have a definite, distinguishable, and charae- 
ic shape, and this requirement is fulfilled by the word “ morphological,” 
jective from “ m ;” the science of form. Thus is conveyed the 
in histological analysis—which is to the microscopic structures what 
is to the macroscopic—we do not go beyond the cell; that this is the 
last thing reached by the process; and that in all of 
the textures it has such definiteness of form as to en- 

able us to differentiate one tissue from another. 

The typical cell (Fig, 7), capable of development 
and luction, is a round or ovoid mass of proto- 
plasm in which ix a nucleus. 

Protoplasm (from Greek words meaning “ the first” 
and * the thing formed”) is a substance whose proper- 
ties underlie vital functions, and therefore it has 
been called the physical basis of life. It is homoge- 

Z neous, soft, and jelly-like, and possesses contractility— 

wit 7 —Plagram of weell. (F. the power of shortening a diameter, of drawing one of 

mat its parts nearer to another. It usually looks granular, 
but this appearance will be explained a little later. 

e nucleus is a roundish mass, generally central in location, and named from 
the Latin word which means “the kernel,” because its situation is so suggestive 
of the meat of a nut. Sometimes the nucleus contains a small body (pacha 
more than one) bearing to ita relation similar to that which the nucleus itself’ 
sustains to the cell; and this is called the nucleolus (“the little kernel’). 

‘The typical cell has no investing membrane, The granular appearance of its 
protoplasm is due to a network (spongieplasm) which becomes visible with lenses 
of high power. In the meshes of this plexus is a nearly fluid, homogeneous 
material (Ayaloplasm). The nucleus has a similar construction, but has addition- 
ally a limiting membrane. The nucleoli are connected with the reticulum (net- 
work) of the nucleus. One point on the nucleus is called its pole, and the exactly 
opposite point is its antipole. 

The Rewioplesnh may become condensed at the surface, and this hardened 
peripheral part is called the cell-wall. A deposit of chemical substances in 
the wall frequently occurs, and contributes to its solidity. Cells may produce 
material rapericially in large amounts without essential change of their own 
shape ; and thus are formed substances called intercellular (“between th i 
‘Tissues consist of cells and intercellular substance, In shap Is diffe 
the various forms will be deseribed in connection with the di 

Some cells are leas 
neter, others more 


Fio, &—Amovbold movements, (Hi 


move from place to 4, One poi 
moving up to it and pushing ot 
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direction. Thus is accounted for the migration of cells from blood-vessels, and 
their wandering from one point to nih outside of the vessels. 


CELL REPRODUCTION. 


The formation of new cells is sepeapliales by ae of old cells, The 
direct method, by which every element of a cell was eqi divided by a trans- 
verse constriction, was formerly supposed to obtain gene b but is now known 

to be very rare. The indirect plan of division is almost, if uite, universal, 

this method the nucleus un a series of coainated modifications, 

ich, taken as a whole, are called kinesis, a name derived from the Greek 

wortls for “nut” and “change,” the signification of the compound being “ the 

in the kernel” or nucleus. In studying the details i is well to 

that in this pee which is the principal movement toward the creation 

of two cells out of one, there occurs such a division of the cell-protoplasm and 

of the nucleus that each of the new-born cells inherits a half of every portion of 
a a divi Lan tles take place the nuel anges 

livision is it to take the nucleus noticeably ent (Fig. 9 

‘The nuclear membrane and the Tack disappear, and the needs Hash 

of the reticulum are drawn into the primary threads, making them thicker and 

Tore conspicuous (Fig. 10). Itis not positively determined whether these threads 


Hig. 1h—Nualeoll and fed eenet- Fro, Tbe spindle and ¥ 
oe ppeared. loops, side view, (F. 


all unite rea oot one, or are separate ; whichever is true, they form a peculiar 
and complicated tangle which is called the akefn. » The diagram does not attempt 
to display all of the tortuosities of the skein, as they are rather confusing. There 
now appears a skeleton apindle (Fig. 11), formed of delicate filaments of the inter- 
stitial substance, placed with one extremity at the pole and the other at the anti- 
pole. At each ‘end of the spindle fibrils of the protoplasmic network convenge 
and produce the appearance of rays. At the next step (Fig. 12) a number of 


Fis. —¥ Inope, ent view. (F. 1.0) Fig. 18—Daughter loops, end view, (F. 1. G) 


beat loops are observed in place of the 
of the e single thread, on the one tl 


‘manifestation of the always separate thread 





40 ELEMENTARY TISSUES. 


sometimes called the wreath. Simultaneously with this movement the loops are 
split lengthwise (Fig. 12), so that each original (or mother) loop is made into a 
pair of secondary (or daughter) loops—a most important part of the series of 
changes. Next, the twin sisters in each V-shaped loop turn away from each 
other, one moving her head toward the pole, the other toward the antipole, their 
limbs beii interlocked (Fig. 14), Presently ‘they separate entirely, and migrate 
to pole antipole respectively, travelling along the lines of the spindle, which 
seem to serve as guides to their movements, Arrived at their destination, each 


|. Mm] loops ) 1.—Artival of daughter loopy 
See es agree Reribace haps Mika OM! os Pan 2h ATE OC Saat pepsi abet 


forms a star (Fig. 15). Now, as far as can be seen, there has been accomplished 
an equal partition of the original reticulum of the nucleus, and the mass divides 
into two masses which are henceforth distinct nuclei. In each of these two bod- 
ies there takes place a reversal of the steps with which the karyokinesis was 
inaugurated: the V-shaped loops of the stars clongate, their limbs stretch out 
to the opposite side of the nucleus (Fig. 16), and the skein-like appearance is 
observed. Then branches are put forth from the main or primary filaments, and 


7.—Reappearance of secondary filaments and 


F 15. 16—Division of nucleus into two nuclef, and Fra, 17.—Reappearanee of secon 
ti HG) auelgoil, “Division of entire cell into two, (F. HG.) 


elongation of ¥ loops. (F. 


form the secondary filaments necessary to complete a network. Nucleoli come in 
sight, and a wall is formed around the nucleus (Fi, Before these last stages 
are accomplished the protoplasm of the cell shows which rapidly 
deepens, and continues to increase until the ce each part being 
furnished with a perfect nucleus in is of a spi is held by 
some authors that the wall of the n ii 
mitted a mingling of the interst 
plasm. However this m 
the disappearance of th 

Various modifications 
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CLASSES OF TISSUES. 


T, Tissues furnishing thé free surfaces of the body : Epithelial Tissues. 
TI, Tissues passively supporting other parts: Sustentacular Tissues. 
IIL. Tissues rming a nutritive function : Liquid Tissues. 
TY. Tissues devoted to movement : Muscular Tissues. 
V. Tissues essential to sensation : Nervous Tissues. 


THE EPITHELIAL TISSUES. 
‘Tissves FURNISHING THE Free Surraces or tan Bopy. 
iar riety in speaking of this class first, as it is composed 
and al i, boos the mae and female cells, by whose union 
e x ts created, are, to all intents and purposes, epithelial cells. 
every 30) which is free, as distinguished attached, are found 
multitudes of cells, a with hardly an edad the es are poner with 
them or, more prope! speaking, complete] composed of t! ¥ us, t 
ayer of the skin is mnie ‘rholly of Is 5 aia is the exposed surface of nae 
cavity, tube, or passage which connects directly or indirectly with the skin ; as, 
for example, the alimentary canal from mouth to anus, all of the air-passages, the 
ari organs, the generative ways ; the surface of cavities which are entirely 
ei which cannot be reached without dissection, such as She pate the heart, 
a aig He oper which ne not now be paueaee : pilheiat 
; cel us out in close contact with eacl her, are ie 
cells, and the sheet of tissue which they form is an epithelium. Etymology docs 
not the character of the tissue, the extent of its distribution, its uses, or 
any | valuable fact about it, the word being derived from the Greek words 
f ing “npon the nipple.” It is best, therefore, to pape it in a perfectly 
a way. groups of these cells—indeed, all of those which Fimit the 
surfaces of shut sacs, shut tubes, and other cavities which are not directly or 
ly continuous with the skin—are called endothelial, and the sheet of tissue 
which is formed by them is named an endothelium, the derivation giving it the 
meaning of “within the nipple”—a term which has not even the minute justi- 
rr be accorded to “epithelium ;” for there is epithelium upon the nipple, 
but there is no endothelium within tp as there is in every part which econ- 
i blood- and App vessels, As ister most pertinently says, “The dis- 
a between endothelium and epithelium is not always either histologically 
or functionally possible, nor can its development be relied on as a erite- 
.’ It would be well if the attempt to keep up the distinction were abandoned ; 
< some writers still employ the term endothelium, it is well to understand 
refer to a cellular tissue which develops from what will presently be 
as connective tissue, In this book all such will be included under the 


um, 
ly all epithelial cells are nucleated : in most of them the nucleus can 
ed at any stage of their existence; butin some it becomes oblit- 
ly as the result of pressure or exposure to the drying effects of the air, 
ls almost literally constitute the entire tissue, the intercellular substance 
to its lowest terms, and consisting of a minute quantity of a semi- 
e material called the interstitial cement-substance, which glues the 


ually an epithelium rests upon a transparent, structureless sheet of extreme 
r difficult of demonstration, the membrana propria or basement mem- 
called structureless, it is shown to be made up of flattened plates 
etive tissue, which will be treated of a little later, 
m contains no blood-vessels and a very diminutive supply of 





ELEMENTARY TISSUES. 


nerves. When destroyed or in any way lost the cells are regenerated, as a rule, 
Hee raldit, 
ithelium performs many im| it services, among which be men- 
Jr the pottin which fares o patie tats the prevention of 
the sea) lym) G which it covers, the absorption of nourishii 
Rastetatarinty te , the ae of motion in the fluid rehichy Sian 
contact with it, the smoothness which it imparts to surfaces, the formation of 
secretions, and assistance in the appreciation of certain sensory impressions. 
The materials composing epithelial cells and the substance uniting them are 
sufficiently yielding to permit considerable alterations in their form without 
‘injury. Thus, when the structures upon which an epithelium rests enlarge or 
contract, it readily sop itself to the changed conditions, without cracking in the 
one case or wrinkling in the 4 

No classification of epithelial cells is very satisfactory, but the of them 
is made somewhat easier by the knowledge that (excepting a few—the sj idal— 
whose form presents but a slight departure from that of the typical wall) they may 
be placed in two classes, in one of which they are long and slender, and are 
arranged with their chief axis ndicular to the surface, and in the other of 
which they are broad and thin, with the long axis parallel with the surface upon 
which they rest. 

Tn the first class—the cells standing on end—are columnar (cylindrical), pris- 
moidal, conoidal (pyramidal), pyriform (pear- 
shaped), Babataned: fusiform (spindle-shaped) 
cells. In the second class—the cells lying on 
side—are flattened (scaly or squamous) cells 


(Fig. 18), 

i will be observed that this classification 
is based upon form only, and that the differ- 
ence between one and another is accounted for 
by the direction in which pressure is applied, 
For example, su that a large number of 
soft, globular cells are placed upon an even 

lane, side by side, each just touching e 
Fro, 16.—Flattened epithelial cells. (Dalton.) immediate neighbor, and serial that an equal 
number of exactly similar cells are introduced 
additionally upon the same area. Of course something must give way, or the 
posed ne has no solution ; and what actually yields is the shape of each 


‘BMP P 
of the plastic cells. The cell cannot go downward, for the surface upon which it 
rests Reve this; sidewise pressure of every adjacent cell deprives it of a con- 


siderable part of its former standing-room ; and, as its bulk remains unaltered, it 
is obliged to move a part of its mass upward, and its free surface, reduced by the 
lateral squeezing, is thrust two or three times as far from its attached surface as 
it was originally. The cell has become elongated, changed from a sphere to a 
cylinder or column, by pressure applied in a nu of lateral and parallel direc- 
tions, If the surface upon which the cells orig onvex in every 
direction, instead of flat, the cells would b from 5 to cones or 
pyramids by pressure made laterally on. X progressively 
increasing in force from the part nee rf difference 
in results depends upon the vari 
pressed between two parallel plane 
rest, the result. is a 
common shapes have 

Flattened p 
one looks dire 
stones. The names, he 
fluous, but more because the 
when it is viewed in the same 
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as much uaes wement—indeed, are even more suggestive of one than are the 


, 20). 
“classes include nearly all epithelial cell lis ha’ - 
i ah ae di ly all epi cells, many cel we pecu: 


ine a of each variety is ‘sina 5 
) in man are always of the columnar form, aud are cha- 


processes mest 
of eyelashes, and Re called cilia. The cilia ave a 
constant a motion, with a strong stroke in one 
direction and a weak one in the other. They are sit- 
pees in eed Mile but never where they are likely 
ard . Thus, they are nowhere 
Pas tract, where ‘the masses of food and 
excrement woul aries them; but they exist almost 
the breathin; passages, which transmit 
Sanat to them. eir more powerful stroke 
always made in the same direction ; thus, in the res- Fic. 21—Two comoldal epi: 
piratory tract it is va such that the mucus which el ire anes ee eee. Bae 
smears the surface is toward the open end of the 


from the deep parts of the lung to the surface of the body. 
Site eat in the adult Sains in the organs of breathing and those i 


22) exist in the middle layers of the stratified epithelium 
Wi outer layer se the skin. “They are poly- Bs 
n them are bridged over with 
break when the cells are separated and 
‘of short, rigid ‘spines. 
um, or ium cells (Figs. 23, 24), are 
om with the filamentous terminals of the 
taste, smell, hearing, and sight; from which 
fact the names seneory and neuro= (“nerve”) are derived. Such 
2 cell is intimately associated at its attached end with the periph- 
‘ery of a sensitive nerve, and at its free is quite gen- 
into a stiff, hair-li © - may project be: an the plane 
bristles receive a shock from 


irregular, and have been im 
Th the colored races the low 


charged with them, 
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Goblet or chalice cells (Fig. 25) are a modification of the eylindrical or 
conoidal, and their names are explanatory of their form. The nucleus retreats 
to the attached end of the cell, and the rest of the cell becomes filled with a 

granular material. The granules swell, causing the part in 
which they are contained to bulge out at the sides and crowd 
over into the territory of the adjacent cells ; and, finally, the 
internal pressure becomes so great that the cell bursts at its 
free end, its contents escaping upon the surface as a glairy 
substance called mucus, A mableteesll therefore, is a one- 
celled gland, doing real secreti 
work. In the true mucous glands 
the secreting cells are of this vari- 
ety, A oblet-cell may soon return 


i.—Neuroepithelial ri |. Neuro - epithelial Fr6, 5.—Goblot-cell, surroun 
is three cells project be cella’ "Two send tong rocenes indztesl celia Sess urTounded BY exh 
Yond megencyntsdehee nnd beyhid Sthe: general sures. 

Kee eupported’ ere: 

diate celts, rep) 


to the condition of an ordinary cylindrical or conoidal cell or remain a chalice 
for a long time. 
‘Transitional epithelium (Fig. 26) partakes of the features of a number of other 
groups, Its Bee illustration occurs in the bladder, where the superficial layer 
ol 


is composed of thick, flattened cells, with dimples on their under surface into 
which the large ends of pear-shaped cells of the next layer are received, the 
spaces between the last being filled with the inverted cones of the lowest set. 


Briel] 
PERL 


No two layers are alike, and 
a lower is in a state of transi- 
tion to a higher plane. 
Glandular epithelium (Fig. 
27) is composed of cells of dif- 
fering shapes—cuboidal, cyl- 
indrical, conoidal, polyhedral, A 
and spheroidal, the last being 4,.} landuler epi Dirt net 
rarely found exeept in the re- ee ce 7 
motest recesses of tubular and 
racemose glands. The v 
ferent shapes of the cav 
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THE SUSTENTACULAR TISSUES. 
Tissues Passtvey Surrortinc Orner Parts. 
1, Mostly fibrous. 
(a) White Fibrous Tissue (Connective Tissue Proper). 
Yellow Fibrous Tissue (Elastic Tissue). 
Areolar Tissue. 
Adipose Tissue. 
Gelatinons Tissue. 
Adenoid Reticular Tissue. 
Neuroglia. 


2. Cartilaginous, 
‘True Cartilage. 
6) White Fibro-cartilage. 
‘) Yellow Fibro-cartilage. 
3. Osscous, 
4. Dentinal. 
‘The members of this lai t many violent contrasts in their 
eed ities : we find thes ita the hard, ha tounspaient and the opaque, 
flex’ and the rigid, the nearly liquid and the almost stonily solid, the 
ws and the granular, the moist and the dry, the colorless, the white, the yel- 
the pearly, and the pink, And yet, in spite of these antipodal traits, the 
oaking up this class have certain common characteristics which dis- 
sh it from others. One which strikes the attention most forcibly is 
absolute passivity of every member of it: not one of them does anything 
ctively ; they stand still like stocks and stones, and are acted upon by the other 
they originate no action. But the service which they perform, though 
, is of exsential importance, and is measurably presented to the ait 
of the various names borne by the group. |“ Sustentacular” suits our 
excellently, suggesting mechanical support, the upholding that requires 
endurance, “ Connective substance” is , a8 referring to a very 
fi the uniting of neighboring ale Connective tissue,” of 
‘i ual significance, but the term has been so much 





a leading the , that it is not always certain to 
intent to include all of heme Kkeletal” is highly deaitiniiae to 
divested his mind of the popular notion that nothing but bony 

re entitled to he considered a skeleton. Probably the best term of 
inguage is “framework,” because everybody knows that a framework 

de of any materials which have suitable physical qualities, and under- 

Y oo the work of sappensing mechanically, of connecting near and 


the whole, and of keeping these same parts away from each 
being an office quite as important as the more prominently men- 
e work. As, however, the term is so little used in a titular way 
another has been selected to distinguish the group. 

framework,” like “skeletal,” to an anatomist suggests far more 
bony staging, which is the gross basis of the human form. To 
delicate, and even micrnscopic, rafters, beams, and shelves, which 
finite shape to minute organs and to small parts of large structures, 
we portions from pressing upon and being pressed upon by 
So, too, in his mind, “connective” has both macroseopic and micro- 
ns. It is a name given to the tissue of which are made the 
tie the bones together, and the strong, flexible sinews which unite 
to the parts which they move ; and it is equally deserved by 

ch, on a small seale, do work of a comparable kind. 
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‘These tissues are widely distributed in the body—so extensively, i 
ei ierea rice vile ulus dana ed tat enatraread el ety one 
material except the sustentacular tissues were to be withdrawn from the body of 
a person with whom we were well a prstae there would be no difficulty in 
him, even in minute details of form, 

t is interesting to observe not only that the sustentacular tissues are similar 
in a functional way, but that they are structurally allied. They originate in the 
lements of the em! to a certain extent they are interchangeable, and 

they often shade into each 7 
consist of cells and intercellular substance, though in most of them, 
when mature, the cellular elements are inconspicuous, and the material between 
the cells is so largely developed as to constitute almost the entire bulk of the 

tissue. 
White Fibrous Tissue. 


The name of this tissue is highly descriptive, for it is distinctly white when 
seen in a mass, and its fibrous character is manifest. It is often called “con- 
nective Dame tenets or even merely “connective tissue,” because of its great 
abundance, absolute and comparative, and its very wide distribution ; but, 
while its conspicuousness among the sustentacular tissues entitles it to the name 
which implies the fact, the designation is confusing, and would better be dropped 
in favor of the descriptive appellation which is site chosen. eased out with 
needles and viewed with the microscope, it is seen to cousist almost wholly of 
extremely fine, colorless fibrils, arranged side by side in bundles which have an 
undulating outline (Fig. 28). The fibrils may be very long—some inches—and 
do not branch, Closely applied to the bundles of fibrils are cells ; but these are 

not a prominent feature 


in the adult tissue, and 
are liable to escape atten- 
tion unless staining agents 
are used, The cells proper 
to the tissue are flattened, 
irregular, nucleated, gran- 
ular, and have long pro- 
c50sses (Fig. 29). 
White fibrous tissue is 
distinguished chiefly for 
| its great strength and 
flexibility, and is found 


where these qualities by 

themselves are needed. 

Fro. %—White Mbrous tissue. F10. 20. —Cells of white fibrous For example, it is almost 
Sue wali CMlle# connectivetis the only tissue in most: 

of the bands (ligaments) 


which fasten the bones together, and in the cords (tendons) by which the force of 
muscular tissue is transmitted to and applied at distant poi these situations 
great strength is required, for without it the bones: b lo~ 
cated and the muscular contractio £ $ i 


the tendon was 
the tendon 

These ti 
qualities to. mak. 
ongans. 





YELLOW FIBROUS AND AREOLAR TISSUES. AT 


Yellow Fibrous Tissue. 


This texture is composed mainly of fibres, and in large masses presents a 
delicate yellow hue, from which facts it is named. Under the microscope its 
fibres are seen to differ materially from those of white fibrous tissue: they are 
ssa thick, branched, and curled at the ends into sero om ‘from 

in the pre ‘teasing (Fig. 30). ‘The het physieal ties 
vie , flexibility, and elasticity, the last being that whe dis- 
ae fen ail all others, and gives it the nume by 
it is often known, “clastic tissue.” Elasticity, 
quality which restores bodies possessing it to their 
after distortion, is not to be confounded 
generestys the attribute which enables a body 
nan oh phere for example, to draw its aes 
r) nue the influence of a 
is a merel ive 2 it 
i tbe mon oie ‘has 
the substance in in which 
tenes iat her is active, and is manifested 
under influences which have no such effect upon elastic 
elasticity Cad aia fibrous tissue, while 
ifving it for the work of tendons, eminently fits 
duties, and it is found performing valuable 
oad in aay p Wherever it is located, it does 
such work a3 india-rubber would do, if simi- 
ly arranged. It is commonly associated with white 
ficour sae aba in relatively small cuales ibe l 
amount of it in system is not as com) wit Fig alow Aurows the 
that of white fibrous tissue. The cl rent masses of at. Rate 


nta subflava between the laminw of the vertebre, Its strength is 
to that of the white fibrous. 


Areolar Tissue. 


rd for “a little space,” and arcolar tissue gets its name 
full of minute spaces. It is sometimes called “cellu- 
no justification to the histologist, to whom the word 
ae has come to have an arbitrary meaning, entirely independent of its etymol- 
The designation “cellular tissue” is alerts properly only to a texture 
sais meessentislly of the histological elements called cells—such a tissue, for 
instance, as epithelium. 
ire aiadlaitisene we discover no material different from those which we have 
already studied—only a new arrangement of some of them. It is composed of a 
ep of white and yellow fibrous tissues, so disposed in irregularly eriss-crossed 
bundles as to make a network, the meshes of which bound innumerable areole 
ons pat ele of ench bundle is white fibrous tissue, and around it are 
reads of yellow fibrous . The little spaces between the 
meshes are not “tinny walled, but are indeseribably irregular cavities, which 
pel ye the freest way with each other (Fig. The fasciculi are moist- 
Raion batreen hs fluid, which contributes to their flexibility and diminishes 
in them. 
anes is found almost ev oS hale subjacent to the skin 
d aero membranes, between muscles, blood-vessels, nerves, a 
yer which is attached on one side to the deeper 
sie to the more superficial. of these 
its it to slid 
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being removed, the strained yellow fibres assert their elasticity, pull the 
white fasciculi back into their undulations, and assist a little in the restoration of 


S1— Areolar tissue, com) 


the parts between which it lies to their 
former attitude of repose. The tissue 
is connective in a typical sense. 
Disease and accident afford strik- 
ing illustrations of the freedom of 
intercommunication of the areolx, 


of bundies of white fibrous 


Fro, posed F1G. 22—A portion of tissue ine 
Hswenndiranched strands of yetiow rows ineno lowly ater’ ated nd dr shoving ereole: eee 
tt 


and also of the vast extent of this structure just beneath the skin—here called 
the subcutaneous areolar tissue, The lymph-like fluid mentioned above is 


Pro. 2%—Intlation of subeutaneo 
th Iwe to Introd 


more and more extensiv 


ballooned that the viet 


om 


sometimes formed more rapidly than is normal, 
or, what amounts to the same thing in effet, its 
absorption is less rapid than its formation, and the 
excess accumulates in the areole. But, as each of 
these spaces opens into all of its neighbors, the 
fluid gravitates from one to another into those 
which are most dependent, and these it distends 
proportionately to its amount. In such a ease, 
when the feet have been upon the floor all day, by 
evening they are swollen ; But, after the patient has 
passed a night in bed in the horizontal position, the 
enlargement disappears almost entirely, because 
the flnid has gra ated back again and has be- 
come widely diffused. Sometimes, as in fracture 
of a rib, a sharp fragment of bone perforates the 
chest-wall and uunctures the lung, leaving 

en tract be | some of the air-vesicles of 

gan the a 
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; everywhere bundles of fibres, as in musele—in all such situa- 
Sad \hirsiahiig a grioky lied foe the sods yeeeekes Tedlaed TC 
as a rule that vessels are developed in this sort of tissue, and 


always continue to occupy it. 
Adipose Tissue. 


Areolar tissue has been described as composed of white and yellow fibrous 
begin ae in such a way as to leave irregular spaces between their bundles, 
of pls of phe ene fibrous ae of ue Crepes certain Bare 
cumstances aliar outer layer lens, forming a deli. 
cell-wall ; Tees of eee a of the cell is converted into liquid oil; 
the nucleus, previously central, is crowded off to one side, thus becoming 
and is fastened to the cell-wall. Thus is formed a fat-cell (Fig. 34)— 
ritable sac of liquid oil, deserving the name 
ae mcencsl oe well ab in the his- 
tological sense. cells are lodged in the 


eran $e te cece ad or an 

spaces of areolar tissue very generally; but in a few localities they are never 

seen—the penis, the pans. fis cavity of the cranium, and the lungs ereapting 

‘a little near the roots). When the number of fat-cells is sufficient to fill the 

areole even moderately, the tise is called adipose or fatty. The cells are round 

or ovoid, except when they are closely packed, and then the mutual ure pro- 

duces angular facets all over them (Fig. 35), Fatty tissue is yellow, soft, and 

‘resilient when living, but hard when aa) Its amount is very variable, and 

" is no absolute criterion of the normal quantity. But when its shifting line 

‘of healthful development is overstepped, obesity or corpulence is reached—a patho- 

logical condition which may interfere with the proper performance of vital functions. 
Sometimes the fit in the abdominal wall attains a thickness of six inches. 

‘The uses of adipose tissue are various, It is a cushion for organs—the kid- 

; ave lie in a bed of fat, and other organs are similarly provided, though 

ly. Being a slow transmitter of heat, it is a protection against cold— 

found in the great serous apron which hangs down in front of the 

and doubtless serves to keep them warm. Adipose tissue is a reservoir 

material which is drawn upon in starvation. If an animal is deprived 

food, his system relies largely upon its store of fat in the emergency. 

a wolf and a sheep are starving, each feeds upon its own fat, the herbivorous 

Il becoming for the time practical carnivorous one, since it lives on 

Aman wasting with fever lives on his own tissues—cannibalistically 

human flesh. The adipose, being a cheap tissue, is used most freely ; 

us tissue, the most costly, suffers the least loss of weight. During the 

of starvation the oil is abstracted from the cells, and the walls become 

and collapsed. The nucleus, however, keeps alive ; and, when nourish- 

min appropriated by the system, the nucleus becomes act takes from 

materials suitable for the manufacture of oil, combines them prop- 

‘its the product in the cell-cavity, which soon becomes plump again. 

not unworthy to mention the esthetic effect of a reasonable amount 

e, which softens the asperities of sharp angles, and contributes to the pro- 

graceful contours, which are so essential to perfect beauty of form. 
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Gelatinous Tissue. 

‘This tissue is jelly-like, as its name implies. It is also called mucous tissue 
and mucoid tissue. No typical example of it occurs in the adult body; but the 
gelatin of Wharton in the umbilical cord illustrates it ly. Here is seen 
eiprotonlaanic network, formed by the union of the processes of cells, which are 
identical with those of white fibrous tissue. In the meshes of this reticulum 
Pee ground substance. his tissue is the most immature form of 


‘The vitreous body (or humor) of the eye is composed of gelatinous tissue ; but © 
the fibrous element is so slightly developed that its existence is by some observers 
denied, and almost all of the cells have Baie, the few which remain being 
shrunken and indistinct. The vitreous is in large (about 99 per cent.) water, 
os its apy nce is that of a mass of beautifully transparent, colorless, ani 

licate jelly. 

The feats performed by the vitreous is strictly sustentacular, It is the 
stuffing which keeps the ball of the eye in its globular shape, preventing the 
wrinkling of the retina, which would be utterly destructive of definiteness of 
sight. Wien lost, the vitreous is not restored, having a low vitality and prac- 
tically no recuperative power. 

The word retiewlum is the diminutive of the Latin rete, “a net,” and conse- 
quently means “a little net.” “Adenoid” comes from the Greek word for 

“gland,” and signifies “ gland-like.” Adenoid reticular 
tissue, therefore, means the tissue forming the network in 
land-like structures, particular reference being had to the 
framework of the so-called lymphatic glands, which are 
far better named “ nodes,” since they are not real glands, 
This network has points of resemblance to areolar tis- 
sue—may, indeed, be regarded as a modification of it. 
The reticulum consists of strands of white fibrous tissue, 
with few, if any, yellow fibres intermingled, and these 
delicate trabeculw (“little beams”), which support the 
proper substance of the node, are nearly or quite covered 
by fibrous-tissue cells in the shape of broad, thin plates 
By nie Geta Red closely applied and wrapped around them (Fig. 36). 
Though the most characteristic display of this tissue is 
in the lymphatic nodes, it is widely distributed in the body, and is particularly 
abundant in mucous membranes. 


: Neuroglia. 
_ Literally, the word neuroglia means “nerve-glue,” and is misleading, for it 
is used as the name of a network supporting the nerve-substance of the brain 
/ 


Neuroglia eclls, 


and spinal cord. Thi iculum is not made of white fibrous tissue, a5 is that 
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of Sacre called glia-cells, and their 
(Pi 3 ee irregular their branches are 
ca yer of minute ose which ramify agin pai between 


cavities of the brain and spinal sacl prs 


in the pia, the fibrous and vascular co a ae 
ia itself sends prolongations inward, which are 


Cartilaginous Tissues. 
ise called “ gristle,” is a dense tissue, but much less hard 
serving important skeletal uses. 
At occurs in aes varieti 


cartilage is so named from the Greek word for “ glass,” because of 
the transparency of a thin slice of it, It is also called true cartilage, because it 
is the only variety which presents pure and unmixed the features which charac- 
terize this tissue. It encrusts the parts of bones which enter into the composition 
of movable joints, in such situations, being called articular eartilage ; it forms 
the extensions of the ribs to or toward the breast-bone ; it constitutes the bulk 
of the larynx; it stiffens the windpipe and bronchial tubes with strips and 
; itis the framework of the front of the nose, and does similar service in 
or two other places. Hyaline cartilage is opaque, bluish-white, firm, elas 
te, and Sey smoothly cut 
with a ae ‘overing it closely i is 
(“around 
which rect an outer 
pane cellular layer, 
und is the agent by which the i 
and growth of the carti 
effected, Under the microscope 
cartilage is seen to consist of small 
lusters of roundish, nucleated cells... Pig.2—Cartilage-cells: ‘aspen ely 2, 6, dangh 
(Fig. 38), 38), each group crowded into a 
Reina “a little lake”), between which and its neighbors is an 
ntly homogeneous intercellular substance (matrix). The cells 
are modified tissue cells (the so-called 
eonnective-tissne cells), and the matrix is 
reg composed of extremely delicate fibril- 
mass of which is pervaded by minute 
nels. Carti is non-vaseular, 
and the nourishing material for the parts far- 
thest from the surface permeates the tissue 
ie ike ths. 
¢ ts otherwise known 
‘tetera and fibro-cart I 
org disks between the bo 
- ate the plates ut the m 
the masses between the bones 
joints, and the n 
en tendons in exposed si 
no proper perichond 
cartilage. Microseo 
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felting of white fibrous tissue, imbedded in which are nests of serilege elle a 
if the seeds of cartilage and those of connective tissue proper were sown toge' 
in the same field and developed in an intimate mixture. The physical 
ties of the tissue are such as would be expected from such an association of ingre- 
dients—elasticity from one element, flexibility and toughness from the other, 
Yellow fibro-cartilage is called also elastic cartilage and reticular i network”) 
cartilage, for structural reasons which will presently be manifest. Its principal 
examples are the framework of the auricle and that of the epiglottis in the larynx. 
Tt is opaque and yellowish, and more elastic, flexible, and tough than hyaline 
cartilage, Viewed with the microscope, it is seen to consist of a close network 
of yellow fibrous tissue, containing scattered groups of true cartilage-cells (Fig. 
)}—a composition which readily explains its physical qualities. 
As both the second and third varieties of cattlage . 
have a fibrous tissue mingled with the true cartilage, aa 





“zonvisans|/— 





Fie. 40.—Yeliow fibro-curtiinge. (KOlliker.) 


the names “ fibro-cartilage” and “fibrous cartilage” 
do not differentiate one from the other. As all carti- 
lage is elastic, the name “elastic cartilage” is not 
clearly helpful in the designation of that containing 
yellow fibrous tissue ; and “reticular” is no better as 
a title for the third variety than is “fibrous” for the 
second, since in each its fibrous tissue is arranged as a 
network. The names which are given above are pre- 
ferred because they actually convey a correct idea of 
the structure of each form respectively. 


Osseous Tissue. 


The word “ osseous” is derived from the Latin os, 
meaning “a bone.” Osseous tissue, therefore, is bony 
tissue, and it is the characteristic material in the bones. 
A bone is one’ of the numerous hard organs, which, 
taken together, make up the skeleton. One of the 
long bones of the limbs will show typically all of 
the features which we need for the study of osseous ,,,. 716. 41—Vertical section of a 

h A ong bone, (Testut,) 
histology. 

A long bone has a central cylindrical portion, the shaft, and an expanded 
portion at each end. The parts of the extremities of the bone which present 
surfaces in movable joints are crusted over with a layer of cartilage, and the rest 
of the bone is covered with a fibrous and vascular membrane, called the perios- 
teum, meaning the structure “around the bone.’ The fibrous part of the perios- 
teum makes it protective ; the yascularserves for the nourishment of the bone. 
The deepest portion of the periosteum is composed of cells, called osteogenctic 
(* bone-begetting ’’), because essential to the formation of osseous tissue. If the 
hone is divided into halves by a vertieal cut, its shaft is found to be hollow 
(Fig, 41). The open space is called the marrow-cavity, and is lined by a fine, 
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endosteum, meaning the structure “within the bone.” The 
rts of the is very dense, and is, consequently, 
compact oxseoux tiene, Tt ix very thick in the shaft, but shades 
expanded extremities, and in them is merely a thin shell. The 

of the appearance of a network, with the finest meshes 
the outer surface, the coarsest next to the marrow-cavity, It is called 
i on account of its porous character, and cancellous, from 

a latticework. But compact and spongy are terms which have ref= 
ly to gross appearances, which are caused by the arrangement of 

the material: the structure is essentially the same everywhere. The marrow- 
ied kre marrow or medulla, a very vascular material, coutain- 
i ies (marrow-cells), which are largely changed into oil as 
approached, the color of the marrow being, therefore, altered from 


ue is one of the hardest materials in the body, being surpassed in 

tissues only—dentine and enamel—both of which exist in the 

tough and elastic, as well as hard, and will resist great strain 
t is composed of two kinds of substance, 
earthy and animal, so intimately commingled that, if either is 
the other maintains the form of bone.even in its minute 
details, The earthy matter, which is mostly salts of limé and 
es ap two-thirds of the weight of the bone, can be removed 
hy the action of a dilute acid. The bone is thns decalcified, and 
consists of a brownish, tough, flexible, and elastic material, so free 
from stiffness that the bone, if a very long one, may be tied into 
a knot (Fig. 42). The animal matter can be driven off by heat.” 
When this has been done, the bone is white, rigid, and brittle to 
the last degree: it can be crashed into fragments between the 
thamb and finger. In the fresh condition the color of bone 
is delicate pink in the compact portion, deep red in the cancel- 


Tf the ehaft of a long bone is sawed in two transversely, and a 

very thin slice is removed from the cut surface and examined with 

the it will be seen that there are numerous nearly cir- 

cular or 0} Le tiebainia snaund a of ene isa a of con- 

centric rings, which represent long, hollow cylinders fitted accurately 
ene eee anidier, cies to form a solid rod perforated from end fo pone” Shieh nae 
ae 43). This constitutes a Haversicn system, named from peer deprived, of 
the rated anatomist, Havers, The concentric rings are /a- anu Med fn @ knot, 

mele ov lamin (“layers”), and the hole in their midst is a “"™ 

Haversian canal. In the solid substance of the rod are numerous small exea~ 
vations called facewner (“little lakes’), from which radiate in every direction fine 
channels, called canaliculi (“little canals’), which, by uniting with those from 
ig ‘ing Iacunm, establish a free communication between the Haversian canal 
the Incunw farthest away from it. The lacunw and canaliculi are lymph- 
and are important agents in the nutrition of the bone, The Hayersion 
canal is occupied by blood-vessels, nerves, and lymphatic vessels, all imbedded in 
‘a mass of arcolar tissue, The canals have a gencral longitudinal dircetion, but 
some ran more obliquely and connect the more vertical. Immediately subjacent 
" ‘i and parallel to it is a xeries of lamellae h form # continuous 
sheath for the more central parts, and are called eéreumferential lamella. A similar 
t obtains at the inner free surface, several concentric lamelle encircling 

he medullary cavity, and standing in the relation to it that the H: 

o their central canal. Indeed, this inner c ferential se 
1a mammoth I 
Haversian syste re series of la 
er. They are called én 


a 


15 
5 


a 
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Lee formation, the remnants of an earlier stage of 

- be trachenal corms les, called bone-celle, fi 
oceup yn ted corpuscles, cal ne 
cesses of which extend into the canaliculi. Tass and canaliculi are laste: 
istic of osseous tissue, and are found in all true bone. But Haversian canals are not 
p t in plates of which are so thin that sufficient nourishment is afforded 
Ey blood-vessels upon their opposite surfaces, as in many lamelle of the cancellous 
tissue, and frequently in a part of the lachrymal bone. 


eee 
Rs, Palen geen 
RNG Be 
Aiaeeiee 
“aa 


Fie, 4&—Dis 
rnd a 
mt part is th 


periosteum is senn to bo mad 


conapel ig & compl 

bf whieh are represented hs nae, though it 
us layer and 
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exist by riveting them together ; and they certainly make the attachment of the 
periosteum firmer by giving it a more than superficial hold. Tendons, when 
attached to bone, are nged into it as perforating fibres. 

A delicate, longitudinal sliver of bone is seen to have minute openings, which 


f wlong bone, natural size; B, 5 
of a long bone, eth fete Bee park ore 


sixes are seen, with canal x 
‘Dig. portion of the canceliated tissue. ( 


Sey mrt ees 
e tracks of canaliculi ; and, if the flake is superficial in origin, larger 
ppear wherein have lain the perforating fibres. Between the apertures 

lle, showing the essentially fibrous character of 

tissue and its consequent homology with 7 rth . 

ordinary connective tissue. \ | 

Marrow fills the cavity of the shaft of the 
bone and extends into the interspaces of the 
ion. Its elements are supported 
on an network, and it is Speen vas- 
cular, especially in the spongy bone, where, on 
aceount of the great number and size of the 
yessels, its color is red. In the shaft of an 
adult bone the marrow has been mostly changed 

‘into adipose tissue, and is yellow. In the mar- 

Yow are multitudes of cells, like those of fibrous 

tissue, and they are called marrow-cells. There 

are also great, i lar masses, with many nu 
elei—giant-cells. The marrow and the contents 
Hayersian canals are practically identi- 
; indeed, they are continuous one with the Ni 
r, ‘ison of the marrow and Longitudinal sotion of compact 
with the Haversian canal mma toate erent amaited fe fe 
‘surrounding lamelle is not fanciful. in tho canals are the openiugs of enuulicult. 

om what has been said, it will be under- “+ 

osseous tixsue consists of cells, fibres, and an interstitial tance, 

saturated with lime salts; and, consequently, that the feat in which 


TA 


recon ante 
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it principally differs from white fibrous tissue is its impregnation with this 


Te is important to remember that the integrity of the periosteum is essential 
to the proper nourishment of bone, and, if it becomes peeled off by accident or 
by disease, it should be replaced xpeedily in order to prevent death of the part 
which it supplies with blood. 


Dentinal tissue gets its name from the fact that it makes up the bulk and 
determines the form of the teeth, the Latin for “tooth” being dena, A tooth 
has a crown, the part which projects from the gum; a fang or root, the part 

buried in the jaw; and a neck, the narrow 
and sometimes constricted part embraced by 
the edge of the gum. If a vertical section 
is made through the middle of a tooth (Fg. 
46) which has a single root, there is brought 
to view a long central eavity, containing the 


or 7 
as 


Say 


ARIAVO-aTNg 
TS 
LESS 


raw 


‘ 


Fig. 46.—Tooth in vertien! section. 16 Dentinal tubules, in longitudinal section. 
The lower partof the cut shows the portion of dentine 
near the pulpeavity. (Kolliker.) 

, supported on a staging of 
pnnective-tissue class 
p-eavity is the hard 

three different tis- 
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tabular substance. hi 
radiat 
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THE LIQUID TISSUES. 
vessels and nerves. The tubules branch as they pass toward the surface of 
, and the*matrix is particularly dense just around them, thus fatenica& 
hick wall foreach (Fig. 48), ‘The peripheral pulp-cclls, called odontoblaate 
ms”*),. cate processes into the tubules. ‘The undulations of the micro- 
ic tubules produce an appearance of striation which is visible to the naked eye. 


THE LIQUID TISSUES. 
‘Tissves Perrorsixe a Nererrive Fuxerion, 


An elaborate presentation of the Agua tissues is not needed in an elementary 
on anatomy, for a knowledge of them, except in a superficial way, is not 
red for the comprehension of the description of macroscopic structures. 
c ently, they are treated here in a cursory manner, and the student is 
“ref to ‘i text-book on physiology for more detailed accounts of them. 
ua oe id tissues are— 


The Blood. 


in connective tissue, but are so different from it in appearance, 
properties, and function as to merit consideration in a group by themselves, 


The Lymph. 
‘Fine and closely stowed as are the elements of the tissues, there are between 
spaces, mere chinks and crannies, extremely diminutive and indescribably 
into which ooze from the blood of neighboring vessels nutrient mate- 
rials, “and from the tissues themselves the substances which result from their 
Thus, the tissues are constantly bathed in a mixture of their food and 
ent. The spaces containing this fluid communicate freely with each other, 
into the beginnings of minute and delicate tubes, which last, uniting 
others of similar size, form larger tubes; these pursue a like course, and so 
tubes of peantenble lion fie a ees crevices Lette 
are respectively fymph-spaces and [ymph-vessels, their contents are cal 
‘The word “lymph” ieeratologtealls means “water,” but histological 
it is much more than this. It varies in composition in dif+ 
poorest at the periphery and richest near the centre. Exam- 
nic lly, it is seen to consist of a clear, fluid portion, liquor tympha 
liquid of the lymph”), and a cellular portion, the latter floating in the 
» that this is a tissue whose intercellular substance is liquid. The cells 
puacles, and are spheroidal, granular, jelly-like, colorless bodies, aver- 
inch in diameter each, with a vaguely defined nucleus, and capable of 
“movements. They are sometimes called leucocytes (white cells’), 
e of the whitish a pearance of a mass of them. 
uph-vessels which absorb lymph from the small intestines contain, 
intestinal digestion of food, not only ordinary lymph, but also products 
ive This mixture is called chyle, and is milky-looking from 
t, like milk, it contains a large proportion of oily material finely 
pulverized, we would say, if it were « solid, 


The Blood. 


lymph, the blood is a tissue composed of cells and a liquid intercel- 
ce. The fluid portion is called figuor sanguinis (the liquid of the 
T In it float microscopic particles of various kinds (Fig. 49), 
‘most conspicuous and easily demonstrated are the colorless and the 
s, the former, though without a tint, often being called white, 
though yellowish, 2 ecause, when seen in heaps, they present 
hues which these names suggest. 
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colorless corpuscles are globular, granular, about inch in diameter, 

and possess nuclei which are indistinct during the life of the tell. At rest they 
display ameboid movements. ‘This description will be seen to coincide with that 
of the Vephescpuncles and this will not be surprising to one who has learned 
that the lymph-stream Poms incessantly into the current of blood, so that what is’ 
at one moment a lymph-corpuscle, at the next, having entered the blood-vascular 
, is a blood-corpuscle, The colorless re 

les are divisible into a number of varieties, which 

are chiefly differentiated by means of staining tests. 

The colored corpuscles are very abundant, num- 

bering Aistel five hundred to one of the colorless, 

and making about one-half of the volume of the 

blood. They are circular, non-nucleated dises, with 

rounded eh ae and centrally dey surfaces, 

smooth, amber, transparent, flextble, elastic, and 

about xqirx_ inch ale Besides these bodies are 

others, inconspicuous and somewhat difficult of dem- 

es. One onstration, which need not be mentioned here. 
$9p; the otners are colored. (Dale ‘The blood is contained in the chambers and tubes 
y of the blood-vascular system, from which it does not 
normally escape, excepting in the spleen, where it courses in wall-less channels, 
and in the case of women during menstruation, when it is discharged through 
ruptures in the vessels. 


THE MUSCULAR TISSUES. 
Tissues Devorep ‘to Movement. 


Contractility is in some degree an attribute of various tissues, The typical 
and original cell manifests its amaboid movements by virtue of its contractility, 
which it brings to bear now in one direction, presently in another, The cilia on 
the free surface of an epithelium are made to perform their rhythmical lashings 
because of contractility in their cells, But the muscular tissues alone depend 
upon this property for the sole functional quality which distinguishes them, 
Their contractility is displayed on a macroscopic scale, and results in the active 
movements by which locomotion of the body and changes in the relation of its 
different parts are effected. 

We distinguish three kinds of muscle, which differ anatomically, and, for the 
most part, physiologically also. They are— 

1. Plain muscular tissue. 
2. Cross-striped muscular tissue. 
3. Cardiac muscular tissue. 


This tissue is known by a vari besides that just given, It is 
called smooth, for the same reason 1 pi wise of the usual 
appearance of its cells ; non-striated « ug from the second 
kind of muscle, which is characterize: iss of lines on its 
cells ; involuntary, from the fact that : rol_of the will; 
vegetative and the muscular tismue of lirectly in the 
performance of those offices which are in the organic action 
which is beneath consciousness. 5 

Tt is found, for the 

le, the aliment: 


~ It is made up 


& 
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are sometimes forked instead of being single-pointed, and sometimes the spindle 
is lost by the rounding of the extremities, Often there is Stearred a dele 
of lines running lengthwise, as if the cell were trying to develop into 
bre. A transverse cut shows that the cell has flattened sides, evidently 
re from forcible contact with its fellows, The cell is alwa: 
each end of the nucleus is a little collection of 
ieate structureless sheath. The length of the cells 
and yy inch, the greater part being very small, In some 
situations, as in the arterioles, the cells are separate ; 
bat usually they are nssociated in such a way as to 
make bundles (fascieuli) or layers (strata), being 
rate by a small Begin of siheaiva zaleel ; The 
cells are with muel larity, the bul 
of one being Se usted to the tapering peor its ss 
est neighbors (Fig. 51). When distinct bundles are 


Fra. M.— Cells of plain muscular Pro. 51,—Cells of plain muscular tissue arranged ina sheet. 


they are usually attached at their extremities to some other structure 
the agency of a fibrous prolongation. 


Cross-striped Muscular Tissue. 


iety, also, like the plain, has a number of other names: striped or 
its microscopic appearance ; voluntary, because the most of it fs 
control of the will; the muscular tissue haan life, because, while it 
direct effect upon the organs of the vegetative functions, it is largely 
in those manifestations which are peculiar to animals, This tissue 
a very considerable part of the bulk of the body, is principally con- 
ith the bony skeleton, and is that material which, in other mammals, is 
“flesh” or “lean meat.” It is commonly found in coherent masses, of 
‘ing but definite shape, each of which, taken in connection with a fibrous 
tion at each end, is known as a muscle. 
‘The histological unit of cross-striped muscular tissue is a muacle-fibre, which 
is the homologue of the cell of the plain muscular tissue. This fibre is like a 
Tong cylinder, with somewhat flattened sides, and rounded or conical ends. It is 
completely enveloped in a yery delicate sheath, the sarcolemma (“the flesh-husk”), 
When feat i an ers of eh wer, a wears to Ses with 
pets ‘tudinal, parallel, and equidistant lines, and with broad, transverse, 
regul Babel bands or stripes, from which ordinary names of striated or 
i) ir, cross-striped) originate ( 2). Between these cross-stripes are 
lis which, with a stronger objective, seem to be divided by a fine line. 
he cause of these peculiar appearances is not manifest until the tissue is studied 
with a microscope of great power, but then it is found that they are deceptive. 
ee no continuous bands or lines running transversely, and the app: 
aks in the longitudinal continuity of the -lines 
he extreme fineness of the cont 


ese threads is a fibril ( jibrilla), and i: 
ons, tly placed, and arranged i 
l & constriction, a small, 


| ‘Phe accompanying diagram (Fig, 53) will i 
| a comport of aseries of threads placed s 
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from one end of the fibril to the other, Or, to put it in a different way, a fibril 
looks like a fine thread, upon which are strung large, spindle-shaped beads and 
small, round beads, regularly alternating, and leaving a little of the thread ex- 
posed between each bead and its two neighbors. These fibrils do not touch each 
other, but between them, and also separating them from the sarcolemma, is a thin 
(probably fluid) substance, called sarcoplasm. The fibrils are the contractile por- 


; 


crassstriped muscular tissue, Fra. St-—Dingrain showing the minute struc: 
ture of eros-stelped muscular Ussiie, 









Fig. S2.—Part of @ fibre o 
slowing te alternating bands. 


tion of the fibre, and, when they contract, their spindles and beads shorten in the 

i. line of the long axis of the fibre, and swell out in the lateral direction. This 
causes a displacement of the sarcoplasm, which, consequently, pushes out the 
sarcolemma, and thus produces raglanly placed protrusions along the surface of 
the fibre. 

Tf the diagram is viewed at a distance (as across the room), which will 
obseure some of its details, the 
effect is very like that produced 
by the examination of a fibre of 
muscle with a mieroseope of mod- 














Fic. M-Frigment of a fibre of Fra.6—Fmgmentofafibre Fro, 6.—Transyerse section of 
‘crosesttiped mosculur tissu, show- of cross-steiped muscular tis-  mnscle-Hbre, showing nuclel, [Tes- 
ing fibrils soparated at one end by sue, hardened, showing trans: tut.) 
tensing. verse cleavage, (KOlliker,) 


erate power—'! 








int, longitudinal lines and broad, transverse stripes, the latter oli 
arated by light intervals, which are crossed from side to side by a thin, dark streak. 
The spindle portion of the fibril is called a sareous element ; the round beads 
in a single transverse plane constitute what is known as Krause’s membrane. 
Tn the teasing of a bit of muscular tissue with needles, it happens that many 
fibres are torn, and the broken ends of the fragments sometimes are frayed ont 

















CARDIAC MUSCULAR TISSUE. 


shy 
Sheds inner surface or garolemma are = te of oval 
the musele-vorpuacles 80 unobtrusive that generally escape 
Gomeviucn ‘ales unless reagents are used 2 the examination, They are regarded as 
nucleated accumulations of the plasm, 
In @ fibre are many groups us fibrils, each collection being called a muscle 
‘The fibres are ted in bundles ( farce x the bundles are 
~ the contractile portion of the mi fibres may be 2 inches 
tng anil inch thick, 2 only a tenth part of these measurements. In museles 
or whose lei eee ae than that of their component fibres the latter 
are joined to each 01 Fibres commonly do not branch ; but in 
aan ot of the lingual and facial muscles terminal divisions may be observed. 
The fasciculi, as a rule, run from one end to the other of the contractile 
a exceptions occur in double-bellied muscles and in others whiel 
muscle ; but pti in double-bellied a dd in oth ft 
pte tendinous interruption of the muscular continuity. ‘The faseiculi, from. 
yin which lor are packed, have flattened , and are thus more 


leas ee 
As has been said above, each fibre as its true and perfect investment, the 
ern. the fibres is a delicate areolar tissue continuous with a 
of the same, which sheathes the fasciculi; and this is merely an 
r Pest of a still more pronounced 
n coats the entire muscle. The outer 
(ig. of the muscle is called epimysium 
”); the sheaths of the bundles 
st the H Srtreca (“around muscle”) ; 
the tissue between the fibres is the endomys- 
within muscle”). All of these are con- 
each with the others, and all are composed 


which end in tendon come to it either 


with its axis or obliquely to it. The sar- 

of the end of the fibre is very closely 

to the tendon, and there is « continuity 
lar tissue between the fasciculi of the ¥1o. 67.—Shenths of wuseutar 


sue in cross-section. ‘The muscular tie, 
Dut Is 


Uthat between the bundles of the tendon, ppear, bur Is represented 
the two parts of the muscle are xo i enc! eon 
that their separation by violence is fam: Rarcsmiusqumdles parm 
rare, pola a 
jood-vessels course between the fibres in 
tissue, making a network of long meshes. Lymph- 
also, are iiumerous in the areolar tissue, and the nerves 
muscle are abundant. 


Cardiac Muscular Tissue. 


‘ghaae! tissue of the heart has peculiarities, which 
plain muscular tissue on the one hand and to 


triped on the other, It is like the former in being 
‘of nucleated cells, and in being beyond the control 

i bles the latter in being cross-striped, and 
mass a color similar to that of voluntary 

ig. 58) are short, branched at one end, 

{ with less regularity and plainness than 

striated muscle), and are not fur- 

. ‘The cells are connected with their murtisrimsus frenue) 
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Teena theta ae form fasciculi and net- 
cardiac muscular tissue has a remark- 
aes of blood- and lymph-vessels, 


THE NERVOUS TISSUES. 
Trssurs Essentiat 10 SENSATION, 


The nervous oars is Suey considered under 
two heads—the central pocnse ai sheral pares: 
The former comprises brain a cord, and 
otherwise known as the cerebro-spinal axis; the hase ie 
eludes the cords which radiate from this axis, and also the 
ganglia (“knots”) upon these cords. In both the central 
and the peripheral Toglona two kinds of tissue are recag- 
nized, which are distinguished by their color as gray and 
white. The white is much the more abundant in both 
Fig. —Ca regions, but there is a great deal more of the gray in the 
cular tissue meetin contral than there is in the peripheral. Functionally 
regarded, the gray matter is that which receives impres- 
sions, retains, converts, and ‘marshals them in various ways, and originates 
impulses: it is the part which feels, thinks, remembers, wills; the white matter 
merely conveys im ions and impulses, connecting the a ie matter with distant 
parts “and associating one portion of it with maine ie gray is cellular; the 


white is made up of fibres. Nerves consist of fibres of this kind, grouped together 
in bundles of ual or large size. 

The gray nervous tissue is rear essentially of cells, called nerve-cells or 
gauglion-cells, These vary greatly in shape and size in different parts, but 
they all have certain common features which are characteristic. They are 
granular, nucleated, usually Pigmented, and have projections or processes which 


are called poles, At least one pole of a cell is prolonged as a nerve-fibre (Fig. 
60), and thas it is seen that there is a structural connection between the two 


Fig, @—Norvecell, All of the processes are protoplasmic except that marked a, which fs the axis-cylinder 
process; b indicates a clump of plginent-granules. (Gerlach) 


kinds of nerve-tissue. The other proce: 
many—radiate from its genet 

minute twigs, whi 

ing ramifications 
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main mien! in pelea em or absence of a certain coat. simplest, 
because least clothed, of the fibres are small, pale, fibrillated, pi bere threads 
of tissue, whose component fibrille are the caine toes eceniesbia 
of the tissue. Such a thread is called a pate fil bears the 
name “non-medullated,” on 
aceount of the lack of the 
tunie which distinguishes the 
other kind. It sends off mi- 
note filaments ata right an; te Reeve ee 
with its course soon 
emerging from the cell, oi 
continues without fur- 
ther femoshing om hear its 
end, where it divides into ansevunoen, 
handles of fille, each of 
hire splits up into smaller 
les, and 0 on, until the 
fine sn frayed out into its 
ultimate filaments, 


Besides the pale Shree gecevtinsen 


has three parts, of 
the first and essential 


fibres. A 
typical representative of this 


inate Scimian in the same 


= Guide of the axis-cyl~ 
inder is a ie eared 
tunic, composed 
‘material ( lin), and Keown 
as the sheath 


thin, but su bat stron; 
to keep the medullary sheath 
Tt is called the 
sheath, nevrilemma 
“nerve-husk”), or nucleated 
. The medullary sheath 


s spread upon the 
Saaipspindcr, ex at Fidei eee Web 
ilar intervals, w aig it is FA 
‘for a minute space, thus leaving the primitive sheath as the 
fibre. At these places the fibre pre C 
bwaied so tightly as to squeeze the m 
x ms are known as the nod 


TERMINAL BRANCHES, 
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imitive sheath has on its inner ¢urface a nucleus for each internode, 
midway between the ends of the latter. Either or both of the sheaths may be 
lacking ; and in the latter case the axis-cylinder alone is left, and we have a pale 
fibre instead of a white one. In brief, the axis is always present as the one 
ential thing a nerve-fibre; if it is coated with the medullary sheath, 
it is a white fibre; and it may be in one part naked and in another clothed. 
There is no break in the continuity of the axis from one end to the other. 
The filaments or fibrille composing it are held together by a cement called 
nevroplaxm. 

A number of nerve-fibres gathered into a coherent bundle constitutes a funieu- 
tus (little rope”). Tt is enclosed i in a sheath of laminated fibrous tissue, called 

















perineurium (“around nerve”), from the innermost layer of which shelf like trabec- 
ule project between irregular groups of nerve-fibres, “and compose the endonenrium 
(“within nerve”). A single funiculus with its wrappings may constitute a nerve 








but usually a number of funiculi are grouped together in @ nerve, and, when this 
obtains, they are kept in clos relation to each other by a common sheath, the 
epineurium (“upon nerve”), The bundles ina nerve have a network arrangement, 
each funiculus splitting up more or | t short intervals, and its component fibres 
passing into neighboring funieu fig. 62). 
The fibres, however, always retain their in- 
dividuality : while they cross and recross 
in the nerve, and any one of them may be 
an ingredient of many funiculi in passing 

















Fie, 62.—Connection between the bundles In a Fig. &—Branching of a nerve. (Dalton) 
nerve. (Dalton.) 
from centre to periphery, there is never any coalescence between them. In the 
branching of nerves the same rule is observed : a funiculus lets some of its fibres 
switch off at the side or separates them into substantially equal parts, but the 
fibres themselves remain undivided (Fig. 63). The larger v 8 of a nerve 
ourse in its sheath, and the capillaries ‘anged in long meshes between the 
fibres, The epineurium is also supplied with ne led nervi nercorum (the 
nerves of the nerves”). 

The origin of nerves varies with their function. Those which convey impulses 
from the centre to the periphery, called efferent nerees (meaning “ earrying from”), 
grow outward from nerve-cc lix in the centre; while those which convey impres- 
sions from the periphery to the centre, called afferent (meaning “ carrying to”) or 

ensory nerves, grow inward from nerve-cells in organs of special sense 
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very direction, 
Before coming to their peripheral divis- 
jon many medullated nerves lose their white 
; but others retain it during several 
stages of branching, and in these last the 
division takes place at nodes. After the 
lisap the medullary sheath the 
sheath continues for a variable 


sensory) nerves have various  portm thr iArmngement of nerve-celis anit 
a Vase ease ot toes end a — 
*] ns, as tactile corpuscles, end-bulbs, and Pacinian 
ll be deoceibed tn the bape gna Se organs of the 
ain afferent nerves end Liesl is the final separation of the 
‘into its eeiponen fibrils, whieh run n the tissue-elements, 
either end 
us are often suggestive of the ending of motor nerves of yolun- 
be deseribed presently. Close 
a medullated fibre 
ides tedly, and the fil- 
aieaglinder penetrate widely 


re or else penetrate the cells. Pebidecrss Gee 
F 


ves have different sonees ac- 
variety of muscle to which they 
Tn the case of the plain mus- 
fibrille of the nerve are brought 
mnscle-cells, after the nerve 
sxux in whieh ganglion-cells often 
c muscle ie nervous pases 
Jong-mesh lexus, and are ap- 
contractile rane Finally, in atri- 
“after the formation of a close 
le nerve oe its eed aust the = 
der enters muscl re, and just end-pin |. 
sarcolemma splits up into ita fill. nation of aneeve it bee Of crocs stp 
spread out ina thin mass of granular pre 
1 in which nuclei are embedded. This is the motorial end-plate (Fig. 65). 


MEMBRANES. 


Widest meaning the word “membrane” is used to designate any thin 
of tissue, either simple or compound. Thus, we speak of the perios~ 
the covering of bone, as a fibrous membrane; we call the layer of cells 
epitheliam of free surfaces the basement membrane ; and a structure 

gely of blood-vessels may be known as a vascular membrane. 
ted, although the commonest, sense th 1 ied to a broad, 
Organ, with a free (unattached) surface, covering of a 
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ica the lining of a cavity. With the latter signification the term is employed 


in section. 

Aare: hice pare members of the group are constructed consists 
of a tion of white and yellow fibrous tissue, which is limited toward the 
free surface by a single layer of very thin, plate-like cells, and upon this last an 
epithelium (Fig. 66). The fibrous tissues are felted into a layer of variable thiek- 





Fis. 66,—A typical membrane in vertical section, (F. H.G.) 


ness, strength, flexibility, and elasticity, according to the proportion and arrange- 
ment of its ingredients, and is called the corium ( PONe The lamella of 
flattened cells surmounting this is really a part of the corium, for it consists 
merely of cells of the white fibrous tissue, ly attenuated and adhering to 
each other at their edges. It is termed the basement membrane, Finally comes 
the epithelium, which presents upon the free surface, and may be either simple or 
stratified in numberless layers. 

In most cases the attached surface of the membrane is connected with the 
underlying structures by areolar tissue, abundant or seanty, which permits some 
gliding of the membrane on the subjacent parts. This areolar tissue is called 
subserous, submucous, subcutaneous, and so on, according to the kind of mem- 
brane under which it lies. The line between it and the corium of the membrane 
is not exactly determinable, as a rule, the two structures being made of precisely 
the same materials, differing only in their mode of arrangement, and gradually 
shading from one into the other. When the membrane is pecled off from the 
areolar tissue its under surface is flocculent, on account of the attachment of 
bundles of the fibrous tissues of the latter. In the areolar tissue course the larger 
vessels and nerves of the region, sending their branches to, or receiving their 
radicles from, the corium. 

There are four classes of membranes : 

1, Serous Membranes. 
2. Synovial Membranes. 
3. Mucous Membranes. 
4, Cutaneous Membrane. 


SEROUS MEMBRANES. 
Of all the membranes, the serous (membrance serosee) are the simplest—the 
ne: he type which \ d. The 


te 
“not es 


though the form 
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but remotely that of a sac. In those which are manifestly bag-like, and 
Bee ae pee or paca coating to internal organ: Sats CUTE Te 
ognized—that which is attached to the viseus, and that which is to the 
walls of the cavity in which the organ is contained. The former is called the 
“a layer, the latter the i oe rs 
reflected portion. relations 
ill be easily comprehended by reference 


8. 
represents a viscus pushing one 
wall of the serous sac inward, thus making this 
a tunic for the organ; conse- 
the visceral part. The other por- 
sac lines the wall of the cavity in 
now is enclosed, and is, th 


& 


z 


ere 
lee 


; the condition which exists is such 


ge 
L 
Hh 


if this procedure were actual. a vlc suis upon the sane of 


eraaches tipo 
£ clearness in the ia ES PO a a 
lia 


bewne, which 
i = external tunic white continuing to tin 
ited between the epithelial sur- ¢xv ee ee 


3 


visceral layer and that of the parietal 
as a matter of fact, the two layers are in actual contact, and the serous 
of which mention is often made, is not real, but virtual. 
membranes present many folds, which connect viscera with each other 
the walls of a cavity, or simply project into a cavity and return on them- 
es, forming a tassel or an apron. A serous membrane may line a fibrous bag, 
be pelleted over the surface of a contained viseus, and in such ease is denom- 
inated a fibro-serous membrane. 


it 
Feate 


The coriwn is thin, but contains blood-vessels, Pepe aes and lymphoid 


and adipose tissues. ‘The |, ties are expecially abund 
the epithet fp 68) w altaye single mod atiened, the ella ha 
umn 2 is always single and flattened, tl Is having it 

alar, oct pay aa fitting oocurately together, Ras 
that, at intervals, little apertures are found, 
of which are the beginnings of lymph-ves- 
and this fiet are named stomata, from 
word for “mouth; and others are 
from cells in the corium, and 

preudo-stomata (“ false mouths We 
stomata are cee by a little 


eae of cells, rea her than those fur- 
p general surface. ¢ demonstration 
their immediate connection with lymph-vessels sero mtuibrne, show the ‘tat 
the belief that serous membranes are only "et epithelial cells xnd the stomata, 
peuplatics, and, consequently, are 
to be regarded as mging to the lymphatic system. Their physiological per- 
0 and their behavior in disease support this theory. 
1 ial surface is perGonlariy smooth and gliste and thus the 
Sreseing ee 1s accomplished with very slight friction, which is 
red yy the presence of the thin fluid constantly secreted by the 
is fluid, which lubricates the membrane, is normally present in so small 
it that it merely moistens the surface, Just as fast as it is formed it is 
| by the lymphatics through the stomata. But, in disease, when the 
between secretion and absorption is so disturbed that the lymph: 
fluid away as rapidly as the cells manufacture it, an ai 
is pushed away from the visceral by the intervening 
this way the virtual cavity is converted into a real one. 


nt. The nervous supply 


: 


i 
s 


PZIZFh 
te 
al 


= 
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Serons membranes may be divided into tolerably distinct classes, as follows + 
1. Serous membranes proper. 
2. The lining membrane of the vascular system, 4 
8, The lining membrane of certain cavities in sustentacular tissues. 
4, The lining membrane of the cavity of the cerebro-spinal axis. 


1. Serous Membranes Proper. 


Under this head are included the various membranes which result from the 
division of the original serous membrane lining the thoracico-abdominal cavity 
(Fig. 70). These are derived from the single sac by constriction, the thoracic first 


Tunica Vaginates Testum, 
Fro. 70,—Dingram showing formation of several serous sacs from the one original sac, (After Gegenbauer) 


being separated from the abdominal, and then subdivisions of each of these making 
three distinct sacs of the upper grand division—the two pleurw and the pericar- 
dium—and three of the lower grand division—the peritoneum and the two vaginal 
tunics. ‘They are called serous membranes proper, because they present, to an 
extent which the others do not, the features which have been mentioned as cha- 
racterizing this clase of structures. The pleure cover the lungs and line the 
portions of the thoracic cavity which contain them; the pericardium stands in a 
similar relation to the heart; the peritoneum lines tl lominal cavity and 
clothes its contained viscera ; and the va, 1 tuni 

two chambers of the scrotum and the « 

These serous membranes will 

to which they are respective 


2. The Lining Mem! 
This is the i 1 coat « . 1 0 0 as the tunica 
intima. It bears a close tH membranes in 
structure and appea 


r 4 ‘ity of 
having it flow i x capillaries, 
would feel 1 ne de z a serous 
would be - 7 > ati If a 
mucous membrane were emp! © vessels would 





SYNOVIAL MEMBRANES. 69 


y become clogged with its thick and slimy secretion ; and the thinnest and 
Es tsa cutaneous membrane would REUSE be too thick and coarse to 
permit the transudation necessary for the nutrition of the tissues. Only a serous 
membrane with its almost frictionless surface and its watery secretion could pos- 
sibly meet the eat of the case. 
The details of structure of the tunica intima will be nted in connection 
with the description of the heart, blood-vessels, and praia respectively. 


3. The Lining Membrane of Certain Cavities in Sustentacular Tissues. 


‘The most conspicuous illustration of this form of serous membrane is found 
fn the internal ear. Around the greater part oe the membranous labyrinth, which 
is the essential portion of the organ of ing, and between it and the bone in 
whieh it is ae is a considerable space, lined with serous membrane and filled 
with a watery fluid, which is ealled perilymph. Another example is found between 
the back of the eyeball and the bed of fat upon which it reposes. It is called the 
capsule of Tenon, and is a shut sac, with a visceral layer upon the globe of the 
eye and a parietal layer attached to the postjacent adipose tissue. It its free 
movements of the eye in the orbit with the least possible friction. In character 
and function it closely resembles the proper serous membranes. 


4. The Lining Membrane of the Cavity of the Cerebro-spinal Axis. 


‘The brain and spinal cord are hollow organs. Their cavities are lined with a 

i membrane, serous in character, its epithelium being in embryonic life 
ciliated, and its ween thin and Pies Rae theer rae RE as ie 
-endyma ( garment”) or ependyma, Tt wi i in hapter on 
ah at Axis. . 


SYNOVIAL MEMBRANES. 


certain authorities the synovial membranes (membrane: synoviales) are 
i Haat with the serous, and rake some good ween in favor of eieaae 
_ ciation. But, while these membranes have no communication with the surface, 
wwe the same order of function as the serous membranes, there are such 
es as to justify a separation of the one from the other. The group of 
| membranes with which surgeons have most to do are not shut sacs, 
each forms a part of the wall of a closed cavity; they have a different 
from serous membranes; their secretion is not serous; and they are not 
d with the viscera, Therefore, they are here treated by themselves, 
synovial membranes form a part or the whole of the enclosure of certain 
which are associated with the osseous framework or the muscular system, 
and the service which they render is the 
vaf parts which glide upon each other. 
membrane is composed of fibrous 
ving on its free surface an imperfect 
cells (Fig. 71), and thus affording the 
on to the rule that free surtaces are 
tely clothed with cells. ‘These cells are of 
are branched, and are gathered 
es, Which are scattered over the 
‘ing considerable arcas upon which no 
e appears. The cells are often 
, Which means “like epi mi.” Fi TL—Synovial mombrane—froe 
is a glairy fluid, which smears  fupfee. showing Imperfect covering of 
surface of the membrane, and is 
from its resemblance to the white of egg. 














Synovial membranes are divided into the following groups 


1. Artieular. 
2. Vaginal. 
3. Bursal. 


1. Articular Synovial Membranes. 


| "These occur in. those articulations of the bony skeleton wherein two surfices 
i move upon each other. ‘The bones concerned in'such a joint are covered on the 





Fro. 72,—Diagram of articular synovial 
membrane. ‘The carti are ted 
fis drawn apart for the sake of clearness. 

synovial membrane is shown by & 
broken line. (F. H.G.) 


surfaces, which enter into the composi of 
the articulation, with a crust of ea: , Whose 
free surface is very smooth and hard. The bones 
are held together by strong bands of white 
fibrous tissue—the lgaments—which encapsu- 
late the expanded ends of the bones, forming 
hollow cylinders, which bound the joint. The 
inner surface of a capsular ligament is covered 
with a synovial membrane, which is reflected 
from it a little way upon the in of each of 
the cartilages. Thus, the synovial membrane 
is a short tube with its edges turned inward. 
The seengenent of the parts will be seen in 

Tf, as sometimes occurs, a ligament or a 
tendon passes across or through the joint-eay- 
ity, the synovial membrane ensheaths it, Oc- 
easionally the membrane exhibits folds, which 
eross the cavity or hang into it like fringes, 
and perhaps contain some adipose tissue. In 
all eases the synovia secreted by the membrane 
lubricates the cartilages and other structures, 


which present a free surface in the joint. 


2. Vaginal Synovial Membranes. 


These are so named from vagina, “a sheath,” and are also known ax synovial 
sheaths. they are found in situations where the tendons of muscles run over 


bones, to wi 


they are bound down by strong, fibrous bands. The bone in these 


cases is grooved, and the fibrous tissue bridges over the gutter, thus making a 
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Fro. 74—Disgram of # vaginal synovial membrane in longitudinal 
section. Compare with Fig. 74 (If, H. G,) 


very strong, fibro-osseous canal, through which a tendon passes to its destination. 
‘The synovial membrane is arranged in the form of a tubular sheath, one portion 
lining the canal, the other investing the enclosed tendon, as will be seen in Figs. 


73 and 74, 


L = 


MUCOUS MEMBRANES. 


__ In the movements of the tendon friction is reduced to its lowest terms by the 


In 
lubricating agency of the synovia. 


‘RE yepvea monn 


3. Bursal Synovial Membranes. ert anos 


are syn burs (“ synovial purses” 
" me mucose: (“mucous purses”), a 
menibranes, A syno- 
ial bursa is a little bag of fibrous tis- 
synovial membrane, and 
i 4 which move upon 
ee 
Lb or a bone, nm 
and : The sac is connected with 
say areolar tissue, and 
sides of its internal surface 
and kept moist with sy- 
these membrar 


‘ mucose) line 

which have a direct communi- 
with the on surface ee the blk 

_ from iological point 
parts Fitch are eT by 
any , for they are regarded 
sion in ment—por- 
* the outer sla tueket in 
d, but never lacking conti- 


are two separate vol pes 
e gastro-pulmonary ai 

rinary. Each of sey con- 

continuous membrane, which 

series of organs, and varies in 

ct Bee fe the organ of 

a . ee gastro~pul- 

e toi (Fig. 75) Tar 

‘surface for the alimentary 

tory systems, and gets its 

principal organ of each— 

hand the lung, The ali~ 

of it begins at the lips and 

the mouth, the middle 

parts of the pharynx, the 

small Raa late intes- 

canal, and then comes 

ec, In jts course it 

the duets of the salivary 
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Pra. 76-—Dingram 
metbnine, showing 
(PAG) 


of the gastro: pulmonary mucous 
‘the continuity of all its parts. 
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glands, of the pancreas, and of the liver, to the gall-bladder, and to the vermiform 
appendix. The respiratory portion begins in the nostrils, and pee through the 
entire pharynx, the larynx, trachea, bronchi, and bronchial tubes, ending in the 
air-vesicles of the lungs. From the nasal cavities it gives prolongations to the 
inner surfaces of the eyelids and the front of the eyeballs, and to the chambers in 
the frontal, ethmoid, sphenoid, and upper-jaw bones ; and from the pharynx it runs 
through tubes to the rama of the ears and the cavities of the mastoid portion 
of the temporal bones. The genito-urinary mucous membrane lines the genital and 
urinary tracts, as its name implies. The portion which forms a part of the male 
reproductive organs (Fig. 76) Teaves its junction with the skin at the distal open- 
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Fig, 76.—Diagram of male genito-urinary mucous membrane, showing continuity of all its parts. (F. H.G.) 


ing of the penis, and is traced through the urethra to within an inch of its proximal 
end, where it enters the male womb and switches off on each side into the ejacu- 
latory duct, from which it sends one prolongation to the seminal vesicle and a 
second to the vas deferens, and through this last runs to the epididymis and the 
ducts of the testicle. It sends offsets to the ducts of the suburethral glands and 
to those of the prostate. In the female the mucosa of the genital tract (Fig. 77) 
begins at the vulva, goes through the vagina, the uterus, and the two Fallopian 
tubes, at the free extremities of which it is continuous with the serous membrane 
lining the abdominal cavity. Offsets from it line the duets of the vulyo-vaginal 
glands, In both sexes the wrinary mucous membrane lines the urethra, bladder, 
and ureters, ending at the papilla of the kidney. 

The variations in the character of the mucous membrane in different parts are 
very great, and changes are extremely abrupt at several points, while in other 
cases the modifications are effected very gradually. The coriwn (Fig. 19) is gen- 
erally much thicker than in serous and synovial membranes. It contains a com- 
paratively small proportion of yellow fibrous tissue. When it is largely occupied 
by follicular glands, the ordinary fibrous tissue is to a considerable extent replaced 
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tion to the amount of irritation to which the membrane is subjected. Where the 
epithelial coat is columnar and single, the mucus is furnished very Jargely by the 
of the epithelium ; but, as these chalices are a modification of colum- 
nar cells, they are not found where the epithelium is flat; and in such cases all of 
the mucus comes from distinct glands, which devote themselyes to this work. 
Mucous membrane is enol) connected with subjacent parts by areolar tis~ 
sue; but exceptionally this is not present, and then the membrane is attached 
i y. This occurs only in cases where the passage or cavity which the mem- 
brane lines is not subject to distention, as in the nose, where the corium is fastened 
to the bone. In general, the areolar layer beneath mucous membrane is very 
abundant, and the usefulness of this arrangement appears when we consider that 
the corium has but little clastic tissue in its composition, and in many cases is 
pervaded by glandular structures, which would be injured by the stretching of 
the membrane, As a rule, the cavities and tubes which are lined with mucous 
membrane are liable to great changes of size, owing to their intermittent oceupa- 
tion by solids and fluids to such an extent as to distend them. Between the 
periods of distention are times of collapse. If the membrane were elastic, like 
serous membrane, and had no delicate glands embedded in its substance, it could 
be stretched within a large range without harm, and would return to its state of 
telaxation on removal of the distorting force ; and in such circumstances it would 
need but a moderate areolar layer between it and the subjacent parts. As it is, 
the membrane when relaxed becomes more or less folded—thrown into shallow or 
deep wrinkles—and presents a series of ridges, called rug, which in tubes are 
arranged in line with the longitudinal 
axis of the organ (Fig. 79). When a uscUlL aR 





Fi. 79.—Dingram showing the folding of the Fs, &.—Dingram showing the effacement of the 
mucous membrane inn collagsed tube. (F.11.) folds of mucous ‘membrane aud the compression of the 
arvolne layer when the tube is distended. Compare with 

ig- 80, (FH 


distending force is applied, as in the passuge of a bolus of food through the gullet, 
or after a large dinner has been deposited in the stomach, these folds are effaced, 
the membrane becomes smoothed out, and presents an even surface (Fig, 80). 
This extensive change is rendered possible by the abundance of the submucous 
areolar coat, which is strong and elastic. 

Mucous membrane is very vascular, the vessels for its supply running in the 
submucous areolar tissue, and sending minute branches into the corium above. 
Tts nerve-supply varies greatly in different parts—some being extremely sensi- 
tive, others dai of feeling. As would be inferred from the amount of lymphoid 
tissue in the corium, its lymphatics are very abundant. The peculiarities of the 
mucous membrane of each part where it exists will be detailed. in the description 
of the organs respectively concerned. 











CUTANEOUS MEMBRANE. 


By this term is indicated the membrane which furnishes the outer covering 
of the body, and is ordinarily called skin. It is a complex structure, and has 


GLANDS. 75 


which is the distinguis! 
re appropriately speech er sith Alara organs f 


GLANDS. 


n organ, which abstracts from the blood certain materials and 
new mubatan pital is then discharged into a cha or aN 
a gland is a organ, its 
me a Gicvich. anply westuaies umcaea mek ta 
some secretory work ; but it ix always of a low order, 
resulting a eedaek is ac bely sight different from the materials of which it 
composed. It would not be expected that the cells uj bs plane surface, whose 
funtion is protective, and which are constantly subjected to hard 
on account of their exposed situation, would be able to to secretory work of an 
the most primitive kind. It would be as reasonable to demand a high 
from an artisan stationed in the middle of a thoroughfare, where he would 
by every passer, Such a one needs freedom from interference, and with- 
ihe bustle of of the throng into a secluded retreat, where he has every 
F doing the most delicate fon elaborate tasks. Nature acts in precisely 
constructing an organ which is to make a secretion: a depression 
in a membrane—an inversion of the sui gee takes glace Sun 
which are thus removed from the worries an rs of the 
experience various changes. They cle: plumper gy 
i enlarge, and they develop a capacity tor secretion, which their less 
environed neighbors never emulate. The materials ‘which t they abstract 
are so wrought over that their original character is not 
nature of the secretion of which they are the ingredients, 
accomplishes this thing is a true gland; and, as a rule, the more 
aes ete annoyances and interruptions, the more elaborate 
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essential thing in a gland, as has already been intimated, is the ¢ 
forms of secreting cella are ax varied as ‘ble, but the ae is 
Mesias Eri Indeed, apherotsal epitheliam is hardly to to be 
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implest form of a gland is the follicular, a mere dimple in the surface 
g. 81,4). Enlargement of the embedded tube, without dilatation of its open- 


ath ivi 


aie Gevelonment of slande: 4. a mere dimple In the surface: B. enlargement by 
n fon; D, a combination « JC: E wracemeay gland; F development 
de tube tntricatély colled. (Fe Med.) 





saccular or flask-shaped gland (Fig. 81,¢). Branching of the lower 

es a simple gland into a compound, (Fig. 81, B), and what was pre- 
e part of the secreting organ now becomes the duct of dis- 
fopithelinm losing its true glandular character, and becoming more 
the general surface. By repetition of these processes the 
not only larger, but more complicated — fibrous or reticular 

the interstices, and affords mechanical support; muscular 
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tissue forms around the ducts; and in many ways elaboration goes on, untif 
in some elects not as tion of the orig- 
inal type remains to casual observation. And 
yet, the parentage of the most intricately con- 
structed gland can be traced back to the 
little inversion of the surface, which has 
been shown to be a simple follicular gland, 
and the structural principle is identical in 
the two. 


Fis. &—Compound tubular gland. The Fis, $3—Compound racemose gland, The resemblance: 
pepe part is the he lower is the secret- to a bunch of fruit is yery marked. (Milne-Kdwards,) 


portion. (Kolliker, 





EMBRYOLOGY. 


By J. P. MeMURRICH. 


'T one period of its existence every vertebrate animal is represented by a single 
cell, from which the adult individual develops by its repeated divjion ma 

by the functional and histological differentiation of the te of cells so 
formed. The cell, however, which has the power of undergoing this development 
is one which results from the complete fusion of two distinct elements, likewise 
cells, one of which is termed the ovum, and represents the female element of 


reproduction, the other being the spermatozodn, the male element. 


Spermatogenesis. 
The male cell is formed in the testis, and, if a section of a seminiferous tubule 
be examined, nt will be seen which is represented diagramatically in 


an arrangeme 
Fig, 34. The cells lining each tubule are arranged in several layers, the outermost 


Fig. 8 —Development of apermatonsa. 


layer being formed principally by a number of cells known as spermatogones. 
Each of these from ios to time divides, one of the cells so produced persisting 
», While the other becor what is termed a primary spermato- 


asa 
eyte. This cell later divides into two cells, each of which is a secon ‘aperma~ 
toeyte, and these, undergoing a further division, give rise to 8. 
us, from each primary spermatocyte, by t 
and each of these last hecom 
Varions cells, others are to be found 
tubule, and extending through the v 


‘spermatozoa being grouped upon thei 
supporting cells, Elie io ie ae any pa 
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zoa, but, as their name indicates, serve for the su of the germ-cells, and 
The ee era a ids. Each of 
are the result of modification e itids. 
these ee Mat ge a round cell with a rather alah nese which lies the 
centrosome. Gradually this cell slongatee, the nucleus takes up a position near 
one extremity, an axial filament dev in the cell-body, the centrosome comes 
to lie Habit the oe and, as She eens aes mene the patie 
spermat my a measuring in le about inch, and consisting of (a) a 
pyriform hi mami of Reaicieae of the sii sp rmatid, pei i 
an exceedingly thin layer of protoplasm ; (6) of a * middle piece,” immediately 
behind the head, and representing probably the centrosome of the spermatid ; (¢) 
of the tail, derived from the cell-body of the spermatid, and com) of an axial 
filament surrounded by a sheath of protoplasm, somewhat variable in form, though 
usually any cylindrical ; and (d) of a terminal filament, which is the end portion 
of the axi: lament. 


Odgenesis. 


The ovum, as it exists in the ovary, cot nds to the primary spermatocyte 
of the male, and must undergo certain SERS it is SORT RAS with the 
spermatozodn.’ When ready to burst from the Graafian follicle, the human ovum 
(Fig. 86) is a spherical cell about. 
tty inch in diameter, enclosed 
within a membrane, the zone 
radiata, and containing a large 
nucleus, situated somewhat exeen- 
trieally, while centrally there are 
a number of granules of food- 
yolk, a substance much more 
abundant in the ova of other 
mammals, such as the cat, and 
which forms the greater mass of 
the ovam of birds and reptiles. 
The maturation phenomena (Fig. 
86) by a series of divisions con- 

Fiv. &—Orum. (Waldeyer.) vert the ovum into a structure 
homologous with a spermatid. 
At the first division (4, #, @) the odeyte, as the ovum at this stage may be termed, 
divides into two cells, one of which is, however, very small and is termed a polar 
globule, while the other is practically as large as the original odcyte. By a second 
division (D, £) a second polar globule is formed, and the nucleus then passes into 
the resting stage and moves toward the centre of the ovum (F), There are thus 
two maturation divisions, just as there are two divisions of the spermatocytes in 
spermatogenesis ; and the polar globules are to be regarded as abortive ova, which 
take no further part in development, but degenerate. 

After the extrusion of the polar globules the ovum is ready for union with the 
spermatozoén—a process which occurs probably, as a rule, in the upper part of 
the Fallopian tube. A spermatozoin penetrating the zona radiata is received into 
the substance of the ovum, and gradually passes centrally toward the ovum-nu- 
cleus, The tail of the spermatozodn is sooner or later absorbed ; but the head— 
which, it will be remembered, represents the nucleus of the spermatid—and the 
middle piece pass on to come into close apposition, and finally to fuse, with the 
ovum-nucleus, the compound nucleus so produced soon becoming converted into 
a division spindle which inaugurates the segmentation of the ovum. 

















' Neither these changes nor the phenomena of fertilization have yet been observed in the human 
rum. They haye been observed, however, repeatedly in the ova of many of the lower 14, both 
vertebrate and invertebrate, and their general similarity in all cases makes the probability that they 
ocear alto in the human ovam almest a certainty. 
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from these phenomena that the essential feature of fertilization 

: of the nuclei of two cells, the small amount of protoplasm present 
ate of the ena rr gcc ao part in the process, Since 
and maternal characteristics inherited, ed ge cae 


‘Fig. %6.—Diagram [Mustrating the phenomena of maturation, (Testut.) 


that the nuclei must be the material bearers of heredity ; and, since the charac- 
substance of a nucleus is the chromatin, this has been ' regarded by many 
elites 


teristic 
authors as the actual substance concerned in transmitting Gnberifed 
from the parent to the offspring. 


The Early Stages of Development. 


}y segmentation is meant the conversion of the unicellular ovum into a mass 
ate nif ee which results from a series of divisions. The ovum first divides 
ig. 8) two cells (a), each of these again dividing, so that four cells are 


of an outer ie “of . 
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number of distinctly granular cells. At first no cavity exists in the centre of the 
morula, but soon the outer cells become in large part forced away from the inner 
ones by the imbibition of a fluid supplied by the walls of the uterus, and what is 






BEGMENTAY 
"TION CAVITY. 





Fio, $%—Sectional views of ovum, after segmentation, (Aftor yan Beneden.) 


termed a segmentation-cavity is formed (Fig. 88, 8). The morula is thus con- 
verted into a hollow vesicle, termed the embryonic vesicle, whose wall is composed 
of a single layer of cells, except at 
ona revucioa One region, where what were the 
inner cells of the morula form a 
lenticular thickening (Fig. 89). 
eae Later, the innermost cells of 
this thickening become somewhat 
flattened and arrange themselves in 
a distinct layer, which extends out 








caviTy oF in all directions and eventually com- 
eyesore pletely encloses the segmentation- 


y, which now is known as the 
yolk-sac, or umbilical vesicle, the 
layer of cells enclosing it being 
termed the endoderm (Fig. 90, 4). 
While this process is taking place a 
cavity, known as the amniotic cavity, 
makes its appearance in the outer 
part of the patie thickening, 
and the cells which form the floor 
of the cavity become columnar and constitute a layer termed the ectoderm, while 
the cells between this and the endoderm remain irregular in shape and form the 
mesoderm (Fig. 90, A). These three layers are known as the germ-layers, and it is 
by the differentiation of their cells that the vari tissues and organs of the em- 
bryo are developed, each layer giving rise to certain definite structures. To the 
portions of the germ-layers which lie in the floor of the amniotic cavity the term 
embryonic dise is applied, since it is from this portion alone that the embryo proper 
will form,.the remainder of the embryonic vesicle giving rise to accessory struct- 
ures necessary during embryonic and fetal life, but discarded at birth. 

The outer layer of cells which forms the wall of the embryonic vesicle has, in 
the meantime, increased in thickness ; its inner cells, which are continuous at the 
edges of the embryonic disc with the embryonic mesoderm, may be regarded as 
forming the extra-embryonic portion of that . This mesoderm now splits 
jearallet with the surface of the vesicle into two layers, one of which, the somato- 
pleare, adheres to the wall of the vesicle, while the other, the splanchnopleure, is 
more closely associated with the endoderm (Fig. 90, B). The narrow cleft between 
these two mesodermic layers rapidly increases in size with the growth of the 
vesicle, and becomes an extensive cavity known as the extra-embryonic body 








Fro, §9.—Embryonie vesicle, (After van Beneden.) 
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cavity, or eatom, into which there projects the yolk-sac, enclosed within the endo- 
derm and splanchnopleure, an pitted to the wall of the vesicle by & mass of meso~ 


A 8 
2 ht 
Fo, 92 Dingrans of wetfont through the human emabryonie vesicle tn etry stages. The ectoderm is white, 


ilerm in which the amniotic cavity and embryonic dise are imbedded (Fig. 91).' 
Tn succeeding stages of development the embryonic dise and with it the 
amniotic cavity enlarges, the growth being largely in the direction in which the 


SS 
[Pes. 91-—Diagram of section through the portion of an early husian embryonic vesiele which contains the 
abeyo. (After Graf Sper.) 


head end of the embryo will later develop. The portion of the mesoderm which 
lies behind the amniotic cavity and embryonic dise remains accordingly unaltered, 
and increasing in thickness and length forms a pedicle, the belly-stalk, united to the 
ee near its hind end, and attaching it to the inner surface of the embryonic 
icle (Fig. 96). Immediately in front of it on the embryonic dise a dark line 
extends some nee forward ; it is formed by the fusion in this region of the 
three germ-lavers, and is termed the primitive streak (Fig. 92). From its anterior 
end a narrow band of cells grows forward, Sasplaning the original endoderm along 
the median line of the 7 eae dise, and forming what is termed the chorda 
endoderm. Up to this stage, however, there has been no indication of a differen- 
tiation of definite organs; but now a groove appears in the median line of the 
c dize, extending from the anterior end of the primitive streak almost 
of the disc, and later the ectoderm on either side and in front 
rises up to form tidges or folds, which enclose the groove and are 
medullary folds, the groove itself being termed the medullary groove 
two together forming the first indications of the nervous system. 
ly beneath the medullary groove another groove appears in the chorda 

endoderm, the convexity of the groove being directed toward the floor of th 

eee rmerc te te tarasrect se xc 
cation ta the human embryo is concerned, thougl 


It aalvo be noted that the account given above 
pauepiegial text-books, but the structure of earl 
Such previous processes ax described, 
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medullary groove ; its lips later unite, the cavity of the canal so formed becomes 
cece el ee the notochord, lying beneath the central nervous sys- 
m, 15. i. 
‘Phe Seine the chorda endoderm grows out on each side between the 
ectoderm and endoderm to form a plate of mesoderm, which displaces or unites 
with the mesoderm already present, 
The plates do not long remain sim~ 
ple, jowever, but become separated 
into two layers (Fig. 93), one of 
which becomes continuous with the 
extra-embryonic somatopleure and 
the other with the splanchnopleure, 
The cavity which separates these 
ravers two layers is the embryonic ecelom, 
and is continuous with the corre- 
secin extra-embryonic cavity. 
e splitting of the mesodermal 
pee does not, however, in the 
igher mammalia extend quite to 
the inner edge of each plate, but 
only to a longitudinal groove which 
has appeared, marking off a narrow 
portion of each plate immediately 
external to the median line of the 
body, This median band of meso- 
derm now becomes divided by a 
series of transverse constrictions 
grooves UKaliiker} om Of PHtaltive streak and medullary into g number of oblong masses, 
which have been termed protover- 
tebra, or, better, mesodermal somites (Figs. 93 and 94), the tissue which lies 
beneath the groove separating these from the more lateral portions of the plates 
being termed the intermediate cell-mass, The formation of the somites begins in 
what will be the neck region of the embryo, and thence extends both forward and 
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F 10, $8. —Transverse section through dorsal region of embryo. 


backward until the median portions of the mesoderm of the trunk and neck 
regions of the body are divided into somites, indications of them also occurring 
in the head region. 

As the result of these changes the embryonic dise has become differentiated 
into several areas. Along its median part is the central nervous system, the 
mesodermal somites, and the intermediate cell-masses, these forming the embry- 
onic area proper; external to this is a region where the disc presents a somewhat 
transparent appearance, and this is termed the area pellucida; while the more 

ripheral portions are opaque and receive the name of the area opaca. In this 
t region extensive changes have been taking place in the mesoderm: some 
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of its cells arrai themselves so a5 to form a network of cords, into the sub- 
stance of which fluid penetrates from the surrounding tissues, the cords bein, 

thus transformed into canals in which lie numerous cells. These canals are blood- 
vessels ; the fluid which they contain becomes the plasma of the blood ; the outer 
most cells of the original cords flatten and produce a thin wall for the vessels, 
while the more central cells group themselves into masses, which project here and 
there into the interior of the vessels from their walls, and are termed the blood~ 
idands, An abundant network of blood-vessels traversing the area opaca is thus 


CERCOMAL VemiCiES. 


Fig, 9—Development of somites. (Testut.) 


formed, the intervals of the network being occupied by masses of unspecialized 
cells, which are termed substance-islands, and later give rise to embryonic con- 
nective tissue. Toward the periphery of the area opaca a circular blood-vessel, 
known as the sinus ermthalts, is formed, marking the extreme periphery of the 

region ; and, though the area opaca may extend beyond this, the blood- 
vessels do not, and it is thus possible to divide the area into a more central 
‘tren vaxendosa and a more peripheral area opaca proper. The formation of blood- 
vessels begins a little later in the area pellucida, and thence they grow in toward 
the body of the embryo. 


The Umbilical Cord and the Placenta. 


The embryo during the early stages of its development forms a flat dise, 
a 


Which may be regarded as resting upon the surface of the yolk-sac, and forming 
the floor of the amniotic cavity, its ectoderm and somatopleure being continuous 
with the wall enclosing that cavity at the edges of the embryonic ‘ise At its 
hind end a thick pedicle, the bel posed of mesoderm, unites it to the 
‘wall of the embryonic vesicle, which is now 1 a8 the chorion, and into the 
stance of the belly-stalk there projects a small diverticulum of the yol 
eae a rudimentary allantois, a structure largely developed in lower forms 
it serves as an organ of respiration and secretion during em| 
While the changes above described have been taking place ti 
to constrict itself off from the volk-saec by a tucking in, as 
peripheral portions, so that it gradually becomes transformed 
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eoidal to a eylindrieal structure. The tucking in proceeds more rapidly from 
before backward than in other directions, and constricts the yolk-sac, converting 
it into a pale vesicle connected with the intestine of the embryo by a nar- 
row stalk (Fig. . Eventually the tucking-in process results in the complete 





Fig. ©. 





ea Tite, and Oh Diagrums of sections through the human embryo tn early stages of development. (oa 
closnre of the ventral surface of the embryo except over a small area, the umbili- 
eus, through which the stalk of the yolk-sae and the belly-stalk pass. From the 
margins of this area the body-wall now becomes reflected outward, and encloses 
the two structures in a common investment, the cord so formed being known as 
the umbilical cord (Fig. 97). Since the edges of the embryonic dise are continuous 
with the wall of the amniotic cavity, this is earried around the embryo during the 
tucking-in process, and as the budy-wall grows out over the stalk of the yolk-sae 
and belly-stalk the amnion is also carried out until its attachment to the embryo is at 
the outer end of the umbilical cord, and the embryo hangs suspended ina large amni- 
otic cavity (Fig. 97). The mesoderm which the umbilical cord contains becomes 
converted into a peculiar jelly-like connective tissue, known as Wharton’s jelly, 
in which are imbedded the rudimentary allantois and the yolk-sac, and in which 
the umbilical arteries pass out to the chorion, and the umbilical vein passes in to 
the embryo. Over the entire extent of the chorion numerous branched processes, 
termed chorionic villi, are developed ; but the majority of these disappear later on, 
ofily those lying over the outer end of the umbilical cord persisting (Figs. 96 
and 97). That portion of the chorion upon which the villi persist is termed the 
chorion frondosum, while that from which they disappear is the chorion leave. Tuto 
each villus a loop of the umbilical vessels passes, and the chorion frondosum forms 
the fetal portion of the placenta, the organ by which the fetal structures are 
brought into relation with the maternal (Fig. 97). 

In the meantime important changes have taken place in the walls of the 
uterus. The mucous membrane lining it becomes greatly thickened, forming 
what is termed the decidua vera, and that portion of it which is in contact with 
the chorion frondosum becomes especially thick, and its blood-vessels dilate to 
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form wide sinuses into which the chorionic villi project, so that a ready osmotic 
interchange ean take place between the maternal and fietal bloods through the 
thin walls of the villi, and the nutrition, as well as the respiration and secretion 
of the embryo, can thus be carried on. To this portion of the uterine mucosa 
which forms the maternal portion of the placenta the name decidua serotina is 





‘Fis, 97.—Diagram of gravid uterus, showing formation of decidum and placenta, (Testut.) 





applied. Finally, when the ovum reaches the uterus after fertilization, it imbeds 
itself in the substance of the mucosa, and the portion of that membrane which 
thus covers the ovum becomes later the decidua reffera (Fig. 97). At birth the 
amnion is ruptured, allowing the eseape of the amniotic fluid, and after the birth 
of the fetus the amnion Sel nta, together with other decidue which separate 
from the walls of the uterus, are cast off, forming what is known as the ajfter-birth. 
To return now to the embryo proper. At its first separation from the embry- 
‘onic shield it js practically straight, but a bend soon makes itself apparent in what 
will later be the region of the mid-brain, the fore-brain being bent ventrally until 
it is almost at a right angle to the rest of the body ; and, at 
about the same time,a linear depression directed dorso-ven- 
trally appears on each side of the neck region, and gradually 
with the cavity of the digest- 
ive tract. This depression is known as a branchial cleft, and 
is succeeded by three others which develop successively from 
before backward (Fig. 98). When the second cleft is devel- 
‘oped «second flexure of the embryo appears, the posterior 
portion of the body being bent dorsally. This flexure, how- 
‘ever, is of short duration, and leaves no permanent trace of 
its existence ; but, when the third branchial cleft forms, a 
i more prominent flexure appears, this time a ventral 
 flexnre situated in the neck region, and, as the dorsal portion 
of the body also hecomes curved in the same direction, the 
i seems to be coiled upon itself. Soon after the develop- 
_ mentof this neck-flexure the limbs make their appearance as simple paired, bud-like 
ths from the sides of the body, and, ax development proceeds, they increase 
f size, and rudiments of the fingers and toes appear. Gradually in later stages 
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the branchial clefts disappear or are modified into special structures not seen from 
the exterior, the features are gradually developed, the neck-flexure straightens 
out, and by about the third month of development the embryo has acquired a 
distinctly human appearance, 

Tt will now, after this sketch of the formation of the embryo, be convenient 
to consider the development of the more important organs of the body, and these 
may be grouped according to the germ-layers from which they are principally 
formed. For convenience the development of the organs derived from the 
endoderm will first be considered. 


ORGANS DERIVED FROM THE ENDODERM. 

At the singe wat which the deseription of the formation of the germ-layers 
ended the rm formed a tube closed at either end, and haying connected 
with it two outgrowths, the umbilical stalk and the allantois. An examination 
of the surface of the embryo at this 
stage will show an irregular depres- 
sion opposite the anterior end of the 
endodermal tube (Fig. 99). This de- 
pression is the oral sinus, or stomo- 
daum, and it is bounded in front by 
the edge of a median fold of tissue 
known as the fronto-nasal process, 
while on either side is a >-shaped 
ridge, the anterior limb of each rid, 
being termed the macillary, and the 

terior the mandibular process, 
The thin partition which forms the 
floor of the oral sinus soon ruptures, 
and the endodermal tube is thus placed in communication with the exterior, its 
endoderm becoming continuous with the ectoderm of the sinus, Soon after the 
mouth is thus formed the two maxillary ridges, growing toward each other, meet 
with the fronto-nasal process, and, in the connective tissue which the two contain, 
the maxillary bones develop. From each of these bones a horizontal lamella 

rows inward, and meets with its fellow of the opposite side and with correspond- 
ing lamella from the palatine bones behind, and the hard palate is thus formed, 
separating the original mouth-eavity into an upper or nasal and a lower or oral 
portion, these two cavities communicating behind with the upper or pharyngeal 
part of the intestinal tube. 





=: 
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Fig, 9%.—Development of the thee. (H1ix.) 


The Teeth and Salivary Glands. 


As early as the sixth week of development there appears, dipping into the 
lower and upper surfaces respectively of the maxillary and mandibular processes, 
a thickening of the ectoderm, whose cells subsequently arrange themselves into 
4n anterior and posterior layer, the space which appears betw these a 
hecoming the groove between the lip and the gum (Fig. 100). From the poste- 
rior layer a horizontal ridge grows inward into the substance of each gum, 
forming the dental shelf, and upon the under or upper surface of each shelf ten 
thickenings arise, each of whieh forms a more or Jess globalar mass of cells, the 
enamel organ, connected with the dental shelf only by a narrow neck whieh ulti- 
mately disappears. In the mesoderm beneath each organ a rapid proliferation of 
cells forms a Ma, over which the enamel organ is folded like a cup, those cells 
of the papilla which are in contact with the enamel organ becoming, like the outer- 
most cells of the latter, cylindrical, and forming the odontoblasts, whose office it is 
to deposit the dentine between themselves and the enamel organ. This they begin 
to do at about the end of the fourth month of development, and at about the same 
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time the enamel begins to be formed by the lower ends of the deeper layer of cells 
of the enamel organ becoming transformed into calcareous prisms. Finally, 
the outside of that portion of the papilla which is not covered by the enamel 


8 
¥16, 100.—Dingram of the development of @ tooth, 


there appears, abont the fifth month, a deposition of bony matter derived from 
mesodermal cells and constituting the cement, 

the separation of the anlagen of the milk teeth from the dental shelf 
the latter continues to sink deeper into the substance of the jaw, and opposite 
exch milk tooth a second enamel organ arises from it, and, mesodermal papille 
also forming as before, the anlagen of the permanent incisors, canines, and pre- 
molars are formed. The permanent molars arise in a similar manner from a 
lateral extension of the dental shelf, and as soon as all the anlagen are formed 
the tissue of the shelf in the intervals between the various teeth begins to disap- 
pear, Oceasionally, however, persisting in irregular masses until adult life, and 
ee various abnormalities. 

In addition to the teeth certain glandular structures develop from the epithe- 
lium of the oral cavity, the most important of which are the salivary glans, 
which arise as simple tubular evaginations, and gradually, by branching, e 
more and more complicated. 


The Branchial Clefts and the Structures derived from Them. 


‘At each side of the pharynx there are, as already stated, four furrows (Fig. 99), 
ited internally by corresponding depressions, so that along each furrow the 

ping pith im is in contact with the ectoderm of the surface of the body. 

the vertebrates actual perforation of the thin membrane so formed oceurs, 
forming the gill-slits, but in birds and mammals the perforations do not develoy 
‘The first furrow lies immediately behind the mangas process, and betwee 
“members of each successive pair of furrows is a thickened 
branchial arch, each arch being homologous with the m: 
cesses, which really represent th t arches, the mouth being the first brar 
cleft. As development progresses the second arch of each side grows more ray 
than the others, which are in consequence pushed inward toward the medi 5 
‘and a deep depression is formed at the file of the neck, the sinus praeervicalis, 
From the rior eclge of the second arch a fold grows backward over the 
mouth of ‘sinus, and eventually ¢ tely covers it in by uni ‘ 


the side of the body, 
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From or in connection with the branchial arches or clefts a number of struc- 
tures develop, some of which may be considered here. From the epithelium of 
the fourth pair of clefts two thickenings develop, and subsequently together, 

ingle mass so formed growing backward toward the pericardium, separating 
from clefts, and enlarging by branching at its posterior end. It forms the 
thymus gland, whose epithelial anlage becomes early infiltrated with lymphatic 
tissue, and which, pieces to the second year Se birth, begins to unde 
degenerative changes. The thyroid gland arises partly from the last pair of clet 
as paired hollow evaginations, and partly from a median evagination of the floor 
of the pharynx in the vicinity of the second branchial arch. These anlagen early 
fuse together, and the gland usually loses all connection with the pharynx, the 
foramer cwcum at the base of the tongue representing, however, the place of the 
orth be a = logica lly, partl roduct of the ph: 1 dl 

¢ tongue is, embryo! ly, partly a uct of the pharyn, ion, an 

arises from two anlagen. Its anterior caren arises as a Aickening of the floor 
of the oral cavity, its back portion, however, developing asa pair of thickenings 
situated in the vicinity of the second and third fractal arches. These thicken- 
ings extend forward and outward, forming a V-shaped mass, which encloses in 
front the posterior end of the anterior Snlage The junetion of the two anlagen 
is indicated in the adult by the V-shaped groove in which the circumvyallate 
papille are situated, the foramen cecum, already referred to in connection with 
the thyroid gland, lying at the apex of the groove. 


The Trachea and Lungs. 


Below, the pharynx communicates with the tubular cso] hagus, and on the 
inner surface of the upper part of this there early appears a longitudinal groove, 
from the lower end of which two pouch-like outgrowths develop. As soon as 
these begin to form the groove begins to be constricted from below upward from 
the @sophagus, and becomes the trachea and larynx, the constriction not contin- 
uing to complete separation, so that the larynx communicates above with the 
pharynx. In the connective tissue of the walls of the trachea cartilaginous 
rings develop, the uppermost of which form the cricoid and arytenoid cartilages 
of the larynx, the thyroid cartilage being produced by the fusion of the ventral 
ends of two pairs of cartilaginous bars which are primarily developed in the 
mesoderm of the fourth and fifth branchial arches. The pouch-like outgrowths 
are the anlagen of the lungs, and at an early stage become lobed, three lobes 
appearing in the right lung and two in the left, Secondary and tertiary saccula- 
tions later appear, and the complicated structure of the adult lung is acquired, 
It is to be noted that the epithelium of the lungs, trachea, and larynx is of 
endodermal origin, 





The Intestine and Mesenteries. 


From that portion of the prim 
the stomach and intestines, together 
the two structures which in carly embryonic life are 
tois early separates, its intra-embryonic portion pet 
and the urachus, while the stalk of the umbilie le retains its connection 
until after birth, the intra-embryonic portion of it sionally persisting even 
into adult life as a more or less pronounced diverticulum of the lower part of the 
small intestine, known as Meckel’s diverticulum. 

At first the intestine is a simple straight tube attached to the dorsal wall 
of the abdominal cavity by a dorsal mesentery, formed by the reflection over it 
of the peritoneal lining of the abdominal clom. Its upper portion is also 
attached to the anterior wall of the abdomen by a ventral mesentery, whose 
lower border is falciform in shape, and is attached to the abdominal wall at the 
umbilicus, This simple arrangement, however, soon disappears, as the intestine, 









ich succeeds the asophagus, 
dd panereas, develop. Of 
mnected with it, the allan- 
yas the urinary bladder 
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ing in length more rapidly than the cavity in which it lies, is pushed out 
tye ae is represented in Fig. 101. The elongation eaidtinntogg the loop 


‘Fis. 10t—Diagram of the human mesentery In its primitive relations. (6.8 Minot.) 


bends upon itself, that portion of the intestine which will become the transverse 
colon passing over the portion which is to become the duodenum. During the 
elongation of the intestine the edge of the dorsil mesentery which is attached to 
it undergoes & corresponding increase in length, while at the line of attachment 
to the body-wall it increases but slightly, the mesentery of the loop in conse- 


quence assuming a fan-like form, and, when the twisting of the loop supervenes, 
Ieataton funnel Uke. ae. a ee 


By this time a differentiation of the intestinal tube has occurred, the portion 
of it above the loop becoming enlarged to form the stomach, while the portion of 
the loop which transversely across the abdominal cavity and the portion of 
the intestine below this becomes the /erge intestine. The caecum develops as an 
outgrowth from the |: intestine at the point where it is joined by the small 
intestine, and the ates appendix is an outgrowth from the exeum. The 


changes in the intestine consist pr 

4 y of the small intestine, and of the o 
pi portions of the mesentery, 

verse colon, primarily radiating from | 


3 
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extends its insertion laterally upon the body-wall, forming a transverse sheet, the 
mesocolon. This ‘ing over a tueancie binds it fst to the posterior wall of 


the abdomen, asa result the duodenal mesentery rwagrye The 
and descending colon likewise come to lie in contact with the abdominal wall, 
their mesentery degenerates to a certain extent, their lower portions being only 
covered, and not enclosed, by peritoneum, 

The stomach, in the mean time, has also been undergoing certain cha in 

tion, At first it is straight, what later becomes the small curvature ing 

irected anteriorly ; but soon its pena end shifts over toward the right side o} 
the body, and, at the same time, the entire structure twists in’ such a manner that 
its original left surface becomes anterior, and the small curvature is directed to 
the right.' As the result of this the portion of the dorsal mesentery which is 
attached to the stomach becomes thrown into a pouch lying behind the stomach, 
the cavity of the pouch forming the omental eavity, and its later being drawn 
downward to form the great omentum, the posterior layer of which, as it passes 
pene the fig ud we the mesacolon. ees 
ring the progress of these changes a pair of hs have been deyelop- 

ing from the duodenum and ping fora between the two layers of the ventral 
mesentery, They unite to form the diver, which quickly reaches a large size—so 
large, in fact, that the two layers of the mesentery cannot quite meet around it, 





Fig. 108,—Diagraim to ilustrate the history of the human mesentery—later stage. (Hortwig.) 


but are reflected from its sides as the coronary ligaments. ‘The upper portion of 
the mesentery, above the liver, remains unchanged, however, forming the falciform 
ligament, while the portion below is affected by the torsion of the stomach, so that 
its faces come to lie dorsally and ventrally, instead of right and left, and it forms 
the small omentum (Figs. 102, 103). 


The Liver and Pancreas. 


The fiver arises as a pair of hollow outgrowths from the ventral surface of the 
upper part of the duodenum, Each outgrowth, which represents one of the lobes 
oF the adult liver, becomes greatly complicated by the development of numerous 
lateral solid branches, these developing others, and so on, the various branches 
uniting with one another to form a network in the meshes of which are found 
capillary blood-vessels. The solid branches, termed hepatic eylinders, become 
converted partly into bile-ducts and capillaries by hollowing out, and partly into 
the liver parenchyma, the or: 1 network becoming more or less inconspicuous. 
The various bile-capillaries unite to form the right and left hepatic ducts, which 











1 Tt may be pointed out that this twisting is the cause of the position of the pneumogastric nerves 
in their course orer the stomach in the adult, the left nerve passing in front of and the right nerve 
behind the viscus, 
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tely into the duodenum; but later the duodenum becomes 
enter, and this poset is eran out to ae common bile~ 
gall-bladder and eystic duct arise as 0 W evagination, 
arises as a hollow evagination of the dorsal wall of the duode~ 
ite the point where the lier anlagen appear, and grows dorsally between 
the two layers of the dorsal mesentery, gradually becoming very much branched. 
It is affected by the torsion of the stomach, so that it assumes a transverse posi- 
jon i abdominal cavity, and on the devel it of the mesocolon is pushed 
duodenum against the dorsal wall of the abdomen, its mesentery in con- 
ing degeneration. Its duct, which at first is attached to the 
duodenum, gradually moves around toward the ventral 
surface, and finally, as a rule, unites with the common bile-dact. 


ORGANS DERIVED FROM THE MESODERM. 


The primitive layers of the mesoderm have their cells arranged at first in an 
manner, and this arningement is preserved by certain portions of the 
layers for a considerable time, even, it may be, throughout life; to these portions 
the term mesothelinm may be applied. “At certain regions, however, cells are 
budded off from the primitive layers to form irregular masses, or become scat- 
tered throughout the body without any definite arrangement ; and these cells are 
. It is possible, in accordance with this division of the 

mesoderm, to recognize mesothelial and mesenchymatous organs. 


3 The Skeleton. 


From the mesenchyme are derived the connective and supportive tissues of 
the body, whose histological differentiation need not be considered here. A few 
statements may be made, however, concerning the develo) it of the skeleton. 
‘The first trace of « supportive structure in the embryo is the notochord (Fig. 104), 


SPINAL GANGLION, SPINAK CORD. 


EAROINAL VEIN. 


Fig. 104.—Crous-seetion of embryo, 


‘whose formation has already boon described, and which is prnetically« transitory 
structure, | replaced later by the spinal column and skull. Fron io 
of eeerat the mesodermal somites a mass of cells is bndded of 


themselves on either side of the notochord, which they ¢ 
r ly at the same time around the 

lnced by the members of exch pair of 
averted into a mass of hyaline cartilage, which 
entrum ; and, as the ossification proceeds, portions of the notocho 
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centra are encroached upon and finally disappear, the intervening por- 
tions ction Jatinous substance of the intervertebral disks, The neural 
arches develop & Tittle Ta 
centra only after birth 

arise by the chondrification and subsequent ossification of the mesen- 
chymatous tissue situated between the members of each pair of mesodermal 
somites, the ribs of the thoracie region being, however, the only ones which 
undergo complete development, extending in the wall of the body to the ventral 
surface, where a number of them unite to fatin the sternum. In the other portions 
of ae dre and in paar ie hoe small, ae ee anata with Be 
tel ing represented in the cervical i y the ventral portions of the 
SR es in the lumbar region by the costal proeaoi and in the 
sacrum by the lateral masses, 

‘The skull shows from the beginning no trace of being composed of distinet 
vertebree, except in the occipital region. The first trace of the skull is found 
in two cartilagmous bars, placed one on each side of the anterior end of the noto~ 
chord. These are the parachordal 
cartilages (Fig. 105), and in front 
of them two other cartilages 
known as the trabecule cranii 
are formed. These four earti- 
lages eventually unite together, 
and the trabeculw uniting at their 
Peta anterior extremities to form a 
plate, known as the ethmo-vomer- 
tne plate, a cartilaginous basis 
cranii is formed, which later ex- 
tends dorsally behind and at 
the sides, leaving, however, the 
greater portion of the brain cov- 
ered only by membrane. About 
the third month of development 
On ew centres of ossification begin to 

ron, UMOGaSTAIC NERVE. appear in this chondro-cranium, 

tenet *POctoseat weave, resulting in the formation of a 

i. Eig, 105 Cranial cartilages of exabeyo. (C-8.MinotaterW. number of separate bones, which 

4 ‘ later fuse with one another to a 

certain extent to form the occipital, sphenoid, and ethmoid bones, all of which 
are really composite bones. 

Tn addition to the bones which are thus developed, other elements occur 
in the skull and may be arranged in three groups: (I.) A number of bones 
are developed without being preformed in cartilage, their osseous matter being 
deposited directly in fibrous connective tissue. In this way—as membrane bones, 
as they are termed—are formed the parietals and frontals and the hones of the 
face, such as, for example, the nasals, malars, lachrymals, palatines, and maxills. 
(IL) Around each auditory organ a cartilaginous case, the periotie capsule, devel- 
ops, quite independently of the primary chondro-cranium, filling up a gap in its 
walls on each side between the occipital and sphenoid bones, ned from it are 
formed the petrous and mastoid portions of the te: J, the squamous and 
tympanic portions being membrane bones, which secondarily unite with the eap- 
sule. (ITI.) In each branchial arch a cartilaginous bar develops, these bars 
forming what is termed the visceral skeleton, and certain of them become 
intimately related to the skull. The dorsal end of the maxillo-mandibular 
cartilage becomes entirely replaced by membrane bones, the maxilli, palatines, 
and internal pterygoid plates of the sphenoid; while its lower end, known as 
Meckel’s cartilage, ossities and unites with a number of membrane bones, which 
enclose it, to form the lower jaw or mandible, and also takes part in the formation 


ter than the centra, and ossify separately, uniting with the 
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the ossicles of the middle ear. ‘The cartilages of the second and third arches 
pei form the hy ae bone, abe small horn, he eyleh ‘oid big agin 

vid processes 0 tem representi com whi 
recat represents A taco third’ arch. The fourth and fifth arches 
r paca and fuse together, as already indicated, to form the thyroid 

nx. 
1 extremities are all preformed in beer and for the long 
iW two or three centres of ossification are usually present, one being 
for the shaft and one for each epiphysis, these latter, however, being merely 
is for the growth in feat of the bone, and not representing originally 
i . In the scapula, however, two primary centres are formed, one for 
the portion of the bone, and one for the coracoid process, which in the 
Jower vertebrates is a distinct bone; and similarly three primary centres are found 
ach hip-bone, one for the os pubis, one for the ischium, and one for the ilium, 
ach of these being primarily a distinct bone. In the carpus and tarsus certain 
ions also occur. ically, each consists of nine bones arranged in a proximal 
row of three hones, a distal row of five bones, and a single bone between the two. 
ne following scheme will show the fusions which have taken place, each composite 
ne ossifying from two centres, the rest from one : 


Tarens. 
SS, 
Tibiale, 


Intermediate, } peace 
Fibulare, Caleanenm. 
Centrale, Navicular. 
Tarsal I, Tnternal Cuneiform. 
22) 0 EA Middle Cuneiform. 
F, Ht, External Cuneiform, 
“ 
«V2 | Cuboid. 
loes not belong to the same category as the other carpal bon 
in the eaten of the flexor an ulnaris, just as ihe patella 
ossification in the tendon of the quadriceps extensor femoris. Such bones 
us sesamoid bones. 


The Heart and Blood-vessels. 


“has already been seen that the formation of the blood-vascular system 
n the area opaca of the blastodermie vesicle, and thence extends toward 
two vessels, the vitelline veins, carrying the blood from the yolk-sae 
While the embryo is still spread out flat upon the surface of the 
yesicle the splanchnic layer of the mesoderm on each side of the 
small alison of cells (Fig. 106, endocardium) into the 5) 
endoderm ; these early arrange themselves in a tubular tora 
within a fold of the splanchnic mesoderm. These folds 
}) and tubes so formed are the anlagen of the heart, the 
which are at first widely separated ; but as the embryo becomes 
from the yolk-sac they are brought nearer together, and final: 
ingle double-walled tube, the folds becoming the muscular walls 
while the mesenchymatous tubes form its endocardium, 
formed, is situated in the neck region of the embryo, and has 
with it behind the vitelline veins, while anteriorly it is continued 
trunk. This simple tubular heart now undergoes a considerab] 
and, asa result, bends upon itself in an S-shaped manner (Fig. 107), 
g ventral to the venous, The venous end now begins to enlarge, 
into a sac on each side, forming the right and io auricles ; and 
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from its dorsal wall between the two auricles a vertical partition begins to form, 
which, growing backward toward the horizontal peraan of the heart, would sep- 
arate the auricles completely were it not that a foramen forms in its upper part 
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man 106.—Development of the heart: cross-sections of the cervical region of an embryo; diagrammatic, 
hestut,) 


(the foramen ovale), which persists until birth, closing normally shortly thereafter. 
The partition passes to the left of the opening by which the blood from the vitelline 
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Fic. 107-—Four stages In the development of the heart: front view ; diagrammatic. (Testut,) 








veins flows into the heart, and, consequently, this opening now communicates with 
the right auricle, the left receiving four small veins which come to it from the lungs. 

The point of union of the auricular and ventricular regions has in the mean 
time become considerably constricted, and the auricular septum extends far enough 
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downward to divide the opening between them een et In the ventricle 
a creseentic partition develops from the ‘ior and iL walls, and 


ending, howevi fell Sgr one coe by lophepge) 
it er, ine th the openin, which the aortic tru; 

communicates with the ventricle. The aortic rend aint meanwhile flattened 
dorso-ventrally, and on the inner surfaces of the flat sides two develop, 
and finally unite, dividing the lumen of the aortic trunk longitudinally into two 
portions (Fig. 108). The partition extends. down into the ventricle, and unites 


‘Fw, 104 —Development of the aorta and pulmonary artery, (After Born.) 


with the free edge of the ventricular septum, so that the division of the ventricle 
becomes complete, and the aortic trank then separates completely into two tubes, 
one of which, the aorta, communicates with the left ventricle, while the other, the 
Leeann artery, opens into the right ventricle. The original tubular heart has 

become converted into a four-chambered organ which differs from the adult 
heart only in the existence of the foramen ovale in the auricular septum. 

‘The sortie trunk, prior to its division, in passing forward from the heart gives 
off from time to time pairs of lateral branches, which pass dorsally in the branchial 
arches. These are the aortic arches, which, on each side, unite above the branchial 
clefts to form a longitudinal vessel, and this, passing backward, unites with its fellow 
of the ite side to form the dorsal aorta (Figs. 109, 110). This primitive con- 

ion is, , merely transitory, the first arches early disappearing, and then 

» second, the continuations of the aortic trunk from which these arches arise per- 

ng, , to form the external carotid arteries, while the branches of the 
sal aorta into which they opened likewise persist to form the internal carotids, 
arches persist, becoming portions of the internal carotids, and forming 
between those arteries and the external carotids ; but the portions 
e of the dorsal aorta w! ene between the thi fourth 
d , thus cutting off the of the 
the dorsal aorta. The fourth 
g the arch of the aorta of 
and the dorsal aorta, s 
: con ly behind the third 
h jan artery. ‘The fitth 
ul ry arteries, and the portion of 
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side disappears, but persists on the left side to form the ductus i iti 
the pulmonary artety with the doral aoria—a connection functional’ for the 
passage of blood up to birth, but aborting later. 


‘RIGHT Lerr 





nary gic Aumcanchee, early arrange: Fvo.10-—Aorte arches, inal condition. (ARer Rathke) 

Of the venous system it has already been seen that there is a pair of vitelline 
veins coming from the yolk-sac and opening into the venous end of the embryonic 
heart. In addition to these, other veins are developed at an early period, whieh 
unite together and with the vitelline yeins before entering the heart, forming a 
sinus venosus, Which later is taken up into the right auricle. Of these veins there 
are, first, the umbilical veins, which bring. back the blood from the placenta, enter- 
ing the body of the embryo at the umbilicus (Fig. 111). The left umbilical vein 
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Fio, 111.—Development of the veing: , primitive condi 
syrtern ; G final condition; diagrammatic.” 1, sinus vonosux 

ein: #, left jugular veto: 4, cardinal vein; 
in in cord ae vein: 8, iver 
+12 tena ealasygn 18, left brachio-cephatic v 
parts in broken Wnes. (Testut,) 
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}, formation ef portal 
font ductus Cuviert?a, 


















ses forward in the ventral mid- 


degenerates Inter almost entirely, but the right p: 
er, to which it distributes blood, 


line of the abdomen to the ander sur! of the I 
continuing onward, however, to open into the as yenosus. During embryonie 
life this ve ereases in size, the vitelli cing, on the other i 
smaller and, forming connections with one another, eventually giving 
portal vein. After birth, however, as soon as the placental circulation ceases, the 
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al vein becomes converted into a solid cord of tissue, which, from the 
of the liver to the umbilicus, is known as the round ligament, 

i we this becomes the duefus venosus, the uppermost part 

the upper part of the vena cava inferior and receiving the hepatic 


are two other pairs of veins which are entirely confined to the 
jugulars, whieh brin, hack to the heart the blood from the head and 
ey and the ian Ne eligi arene the trunk and 
limb, j' rs and cardinals o} i e uniti 
before openin, images sinus venosus to form a transverse + Beri bys 97 
i, As the embryo develops the jugulars increase in size more rapidly than 
the cardinals, so that the Cuvierian ducts seem to be the continuations of the j 
; and when the sinus venosus is taken up into the right auricle the two Cavier- 
and the umbilical vein, which open into the sinus from the right and 
and from below, respectively, come to have separate openings into the 
f forming the three principal openings found in the adult, 
cardinal veins do not, however, persist until adult life in their original 
condition, but are to a certain extent replaced by an unpaired venous trunk, the 
vena caea inferior, which makes its appearance in the tissue between the two primi-~ 
tive ki and early unites with the cardinals by means of transverse branches, 
ich it receives the blood from the kidneys and rapidly inereases in 
size. In the mean time, a connecting trunk has formed between the left and 
cardinals, and the main mass of the blood from the left lower limb flows over 
into the right cardinal, which thus becomes enlarged and forms apparently the 
continuation of the inferior vena cava. Above, ena caya opens into the 
umbilical vein, and, on the degeneration of the umbilical after birth, this upper- 
‘most part of it persists ax the ae end of the vena cava. This vessel is, there- 
com) of three originally distinct parts: (1) the independent trunk 
the primitive kidneys; (2) the lower end of the right cardinal vein ; 
and (3) the uppermost part of the umbilical. When completely formed it receives 
from the ter part of the territory originally drained by the cardi- 
nals, the upper portions of these latter still continuing, however, to receive the 
blood from the intercostal spaces of the thorax. The lower part of the left car~ 
dinal eepiely disappears, and it also loses its connection with the left ductus 
_ Cuvier, i 


ng instead a transverse connection with the right cardinal, and 


the vena hemiazygos minor) of adult anatomy, the upper part 
the cardinal + gol elle sath major. 2 sil 
In the mean time, a slight piece has taken place in the jugulers, a branch 
right, ie 


passing across from the left to the and forming the left brachio-cephalie vein 
of the adult, which receives and passes over to the right jugular all the blood 
returning by the left jugular, As the result of this the portion of the left jugular 
between the origin of the left brachio-cephalic vein and the left ductus Cuvieri be- 
SSroy Berge reduced, being rey nted in the adult only by the small oblique vein 
the of the left au ‘a bat the left ductus Cuvieri, thus separated from both 
jogular and the cardinal vein which originally opened into it, does not degen~ 
it still reeeives a large proportion of the blood returning from the tissue 

rt itself through the coronary veins, but persists as the coronary sinus. 


The Diaphragm. 
¥ associated with the development of the venous trunks is the formation 
gm. At first the body-cavity or colom is a continuous cavity extend- 
of the trank, and even into the head region; bu 
the portions in the head and neck di 
ig persisting, and being at first continuo’ 
however, a thick transverse partition, the septum transversum, begins 
‘the yentral and lateral Is of the bod ward the sinus venosus, 
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enclosing the venous tranks which open into the sinus. By its formation the 
thoracic and abdominal portions of the ecalom are almost completely separated, 
the only commanication en them being by a pair of small canal-like open- 
ings, one on each side of the dorsal mesentery ; and, as the lungs develop, they 
push the walls of the eanals in front of them, these walls thus forming the pleure. 
At a’comparatively early stage of development the pericardial portion of the 
thoracic cavity becomes separated from the pleural portions ; and considerably 
later the latter become cut off from the abdominal cavity, then known as the 
peritoneal cavity, by the growth forward from the dorsal wall of the body of a 
partition which unites with the free edge of the septum transversum. 


The Lymphatic Vessels, the Spleen, and the Suprarenal Capsules. 


Of the development of the /ymphatic vessels comparatively little is known with 
certainty, though they seem to be formed similarly to the blood-vessels by a hol- 
lowing out of strands of mesenchymatous cells. The mode of development of 
the apleen is also but imperfectly known ; it arises as a collection of mesenchyma- 
tous cells situated between the layers of the dorsal mesentery of the stomach, and 
easly receives a rich supply of blood-vessels. 

suprarenal bodies are formed from certain tubules of the mesonephros 
(see below), a rich nerve-supply from the abdominal portion of the sympathetic 
system later penetrating into the tissue. Accessory suprarenals, also known as 
dedanrs adrenals, occur in the broad ligament of the female and the spermatic 
cord of the male, and are also formed from some tubules of the mesonephros, 





The Muscular System. 


From the mesothelial portions of the mesoderm the voluntary muscles and 
the urino-genital system develop. The voluntary muscles are derived from the 
mesodermal somites, the greater portions of which become transformed into mus- 
cle-tissue, and, consequently, the voluntary musculature has primarily a segmental 
arrangement, consisting of a series of muscle-plates placed one behind the other 
on each side of the body, and extending forward even into the head-region of the 
embryo. Ench plate is supplied by a cranial or a spinal nerve, and has the fibres 
of which it is composed directed longitudinally, and arising from and inserted 
into the connective-tissue membranes which separate each pair of plates, This 

rimitive arrangement, however, is not long retained, the various muscle-plates 
Rising together to a greater or less extent, and dividing longitudinally and into 
various layers, and so producing the complicated muscular system of the adult. 

The involuntary musele-tissue which occurs distributed through the walls of 
the various viscera seems to arise by the differentiation of mesenchymatous cells, 
and to have nothing to do with the mesodermal somites. 














The Excretory and Reproductive Organs. 


The excretory and reproductive systems arise from certain of the mesodermal 
somites just where they join the splanchnic and soi , and the first por- 
tion of the exeretory system to appear arises from certain somites in the vicinity 
ofthe heart, a solid cord of cells growing out from ) somite toward the ecto- 
Each cord later becomes converted into ul, which opens at one end 
int the ccelom, and is connected at the other end with the ectoderm. This col- 
lection of tubules is termed the pronephros (Fig. 112), and as it develops there is 
formed from the ectoderm, along the line where the tubules are in contact with it, 
a longitudinal canal, which later separates from the ectoderm and comes to lie 
close to the mesoderm (Fig, 104). is is the pronephric or Wolffian duct, with 
which the tubules of the pronephros unite, and which opens. posteriorly into the 
urogenital sinus, to be described later, 
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The pronephros, however, is but a transitory organ, and it soon degenerates ; a 
second exeretory organ, the mesonephrax or We bee makes its ap} nee, its 
development being similar to that of the hres. its tubules, which open at 
one into the ecelom and at the other into the Wolffian duct, reach a consider- 


QLOMERULUS OF PRONEPHRO®, 


Jes 12—Diageam of tho various excretory organs successively developed tu the formation of the uetnnty 
able length, and become much contorted, and a knot of capillary blood-vessels, 
ing in contact with each tubule, pushes its wall in front of it to form a 
glomeridus projecting into the tubule. ‘The tubules early lose their connection 
eat barecion, and, though at first they present a strictly segmental arrange- 
ment, this is not adhered to, as secondary and tertiary tubules arise from each 
mesodermal somite, develop glomeruli, and unite with the primary tubules to 
open into peetyeliian Soot The Molttan Jody dhe becomes an exceedingly 
i , which, on account of its size, forms a stron, jection into 
meter: from the dorsal wall of the body. cn 
But even this second kidney does not persist into adult life as a functional 
exeretory organ, but portions of it degenerate, while other parts are adapted to 
new finctions, its excretory functions being assumed by a new kidney, the meta- 
his appears as a tubular outgrowth from the dorsal surface of the 
fower part of each Wolffian duet, and from the anterior end of this a number of 
tubules grow ont and push their way into a mass of mesodermal tissue which has 
concentrated around them. The original outgrowths become the ureters, and the 
pecetepick become very numerous, develop into the winary tubules, in connec- 
tion v whieh glomerwi (Malpighian corpuscles), derived from the mesodermal 
mass, develop. The compact organ thus formed becomes the functional kidney df 
_ When the Wolffian bodies are fully developed a cord of cells appears on the 
ateral surface of each of them, and | 5 ve anal op 
fehind into the cloaca and in frout ir 
c the time it is established a thicke 
t of cach Wolffian body app 
hich the ovaries or testes develop, 
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tous tissue immediately beneath the thickenings develop into the stroma, into 
which cords of cells (Fig. 113) grow from the thickening. Certain of the cells 


GERMINAL Primitive ovULES 
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Fig, 118. —Seetion of the ovary of » new-born child. (After Waldeyer.) 


of the cords enlarge greatly and become ova, the remaining cells multiplying rap- 
idly by division and ming the follicle-cells. Division of the cells which are to 
form ova appears to cease at about the second year after birth, by which time, 
therefore, all the ova are differentiated. The testes are at first very similar to the 
ovaries, and have a similar development, the spermatic cells being derived from 
the cells of the germinal ridge, and the stroma of the ovary being represented by 
the tunica albuginea and the trabeculw of the testis, 

When mature the ova are extruded from the ovary a Stl into the peri- 
toneal cavity, though, as a matter of fact, they are usually received at once into 
funnel-like openings by which the Mallerian ducts communicate with the peri- 
toneal cavity, these ducts becoming the Fallopian tubes of the adult, and their 
lower portions fusing to form the uterus and vagina. In the embryo, however, 
the Miillerian duets extend much farther forward than the position of the ovary, 
the ostium of the Fallopian tubes being a new formation and not the original 
terminal opening, the more anterior portion of each duct being probably repre- 
sented in the adult by the hydatid of Morgagni (Fig. 114), a small vesicular 
structure attached to one of the fimbrie of the secondary opening. While the 
ovary and the metanephros have been developing the mesonephros has been 
degenerating, and all those portions of the Wolffian ducts which lie anterior to 
the points of outgrowth of the Aen ¢ ducts disappear, except small portions 
at cach end. The upper end, through mesonephric tubules communicate 
with it, comes into intimate relation with the ovary, forming with its tubules the 
parovariwn, which in the adult lies close to the ovary in the substance of the 
broad ligament. The lower ends of the Wolffian ducts persist as the canals of 
Giirtner, situated on each side of the upper end of the vagina, while the meso- 
nephros almost completely ipa pesTe: its uppermost tubules just mentioned and 
a smal! portion of its lower end alone persisting, the latter forming a cyst-like strue- 
ture lying between the layers of the broad ligament, and termed the parodjpkoron, 

Tt has been seen that the ovaries appear at the level of the mesonephros— 
that is to say, well forward in the abdominal wall. This position, however, is 
not retained, but they descend as development proceeds, and finally lie in the 
pelvic cw This descent is partly produced by the contraction of a band of 
connective tissue which descends from the lower end of the mesonephros to be 
attached to the skin in the region where the labia majora will later appear, and 
which is represented by the round ligament of the adult, 
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‘The testes and the parts in their nei pborbeed aaderen| iis 
to those just described ve tha castes, tba principal difference beit 
M at their two extremities, the anterior ends per- 
sisting as a small vesicle to each epididymis, and known as the hydatic 
of the fa dag while the lower ends unite together to form a small sac, which 
ans into the prostatic portion of the urethra, and is termed the sinus pocularis, 
latter structure from its mode of formation is evidently homologous with 
uterns of the female, and has consequently been termed the wlerus masculinus. 
the other hand, the Wolffian ducts persist, forming the vase deferentia, and, as 
the tubules of the w portions of each Wolllian body grow 
the testes, with which they unite, their testicular ends forming the 
recti and rete testis, while the ends connected with the Wolffian duets form 
epididymis. The remainder of the Wolffian bodies undergoes almost complete 
ration, portions, however, as in the female, persisting, and forming the 
structures known as the casa aberrantia of che epididymis and the paradidymis 


rors 


‘FEMALE INDIFFERENT MALE 
‘Pig, 14. —Diagram of the development of the genitourinary apparatus, (Modified from Huxley.) 


‘The round ligament, whose contraction occasions the descent of the ovary 
into the pelvie cavity, since it is primarily in connection with the mesonephros, 
"nail a esentative in the male, passing from the lower end of the 
phos to that region of the skin where the scrotum will develop. By its 
contraction the descent of the testis is brought about, this organ being drawn first 
into the cavity of the false pelvis, and then into the inguinal region. Here, in 
the mean time, on each side, » downgrowth of a finger-like process of peritoneum 
into the scrotum by the side of the round ligament has occurred, the downgrowth 


3 ot A span by prolongations of various muscular layers of the abdominal 
i¢ testes, continuing their descent, follow these peritoneal downgrowths, 
thus come to lie within the scrotum, the peritoneal proce: 
them and forming the tuniew vaginales, the neck by 
¢ es with the general peritoneal cavity subsequen e fus 
walls, while the remaining coverings of the testes are produced by the 
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muscle- and faseia-layers of the abdominal walls which preceded the peritoneal 
process. The cord, which represents the round ligament, is to be found in the 
adult ina small cord which passes from the epididymis to the wall of the scrotum, 
and is termed the gubernaculum. 

Tt has already been stated that the allantois does not entirely erate at 
birth, the middle part of its intra-embryonic portion persisting as urinary 
bladder, and the part between this and the umbilicus becoming converted into a 
solid cord, known as the wrachus, The part between the bladder and the intes- 
tine forms what is termed the urogenital sinus, and into it the Millerian and 
Wollfian ducts open, In the development of the ureters the portions of the 
Wolffian duets between their point of origin and the sinus are, in the male, 
gonuelly taken up into the sinus, so that the ureters and the vasa deferentia 

we separate openings, the former uniting with the base of the bladder, while 
the latter open into the sinus. Since the allantoix ix connected with the intes- 
tine, that portion of the digestive tract receives the urinary and_genital products 
as well as the feces, and thus receives the name of the cloaca (Fig. 115). At an 
early period this cloaca becomes di- 
vided by u partition into a dorsal and 
a ventral portion ; this partition beeom- 





Fro. 15 —External view of the cloaca, (Hertwig.) Fic. 116,—Anlage of the penis or clitoris, (Hertwig.) 


ing gradually thicker, the dorsal portion, representing the lowermost part of the 
rectum, becomes separated from the ventral portion, the region intervening 
between the two bemg the perineum (Fig. 117), 

In the mean time, however, on each side of the urogenital opening a ridge of 
skin, the anlage of the scrotum in the male and the labia _majora of the female, 
has appeared, and between the anterior (ventral) ends of the ridges a tubercle 
develops, along whose posterior surface a groove is formed which opens proxi- 
mally into the urogenital sinus. This tubercle is the anlage of the penis or 
clitoris (Fig. 116), and at this stage there is practically no difference between the 
male and female genitalia. In the male the lips of the penial groove now meet 
together and fuse, the groove being thereby verted into a canal continuous 
with the urogenital sinus, the canal and si together constituting what is 
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Fia, 117,—Formation of the perineum, separating, Fi, 118—Development of urethra and serotum, 
the alimentary and the genito-uriuary passages. —(Hertwig.) 
(Hertwig.) 


termed the urethra of the adult. As a result of this closure of the groove 
the scrotal ridges of cither side are brought into contact, and fuse together 
below the penis to form the adult scrotum (Fig, 118). In the female the lips 
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of the groove on the clitoris do not but become tly enlarged and 
form the labia minora, and the labia spon remain meted a depression 
which the urethra, developed in this ease from the w ‘ital sinus alone, 
open (Fig, 119), The final arrangement of female external 


Fie. UW8—Development of ynsina, (Hertwig.) | Fra. 129 = Pevelopent the female external gent: 
genitalia may thus be readily compared with an carly of development of the 
male Seat, the latter undergoing a greater amount of differentiation than those 
of the female. 


ORGANS DERIVED FROM THE ECTODERM. 


Of the ectoderm the derivatives are the outer layers of the skin and its 

irs, nails, sudoriparous, sebaceous, and mammary glands—and 

nervous system and senge-organs. OF the former a detailed account is 
unnecessary here, but the nervous system requires due consideration. 


The Nervous System. 


As has been seen, the central nervous system makes its appearance as the 
medullary we. As development proceeds the lips of the groove gradually 
come , and eventually fase, transforming the groove into the medullary 
canal, broader in front than 
behind, and running the entire 


pepe citi ody. The cavity 
‘eanal of the seg th 
fof i tl 
cetidla of he brain, while ts 
walls become converted into the 
various parts of the central 


Hervous system. 

At first the cells composing 
the walls of the canal are prac- 
‘tically similar, but later certain 
of the » lying 
‘nearer the central canal, begin 
wo rapidly, forming 
‘nerre-cells (Fig. 121), while the 
‘ ithe epongioblaxte, 

ae e0ng ee wall af the meduliny soma (rom ond ee 

,, some of them eventually coming to line the central canal and forming 

).. The walls of the canal also become of unequal thick- 

in the dorsal and ventral mid-lines becoming thin and forming 
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respectively the and the j while each of the lateral thieker 
tions becomes divided by a longitudi reo Ini A rai suid a eee 


‘Thespinal cord from the narrower rtion of the medullary ~ 
canal, ais ag ae tr mainly by the growth of Theeclle Be the ventral zones, the 
dorsal zones being represented only by the dorsal horns of the gray matter, 
while the parts contributed by the roof: and floor-plates ate coy ely insig- 
nificant. At an early period a series of constrictions, loge ‘one another 


by definite intervals, appear throughout its entire length, and give it the appear- 
ance of god at wesrien bf seriou which are termed neuromeres, and 
to each of which a pair of nerves de. he existence of the constrictions 


is, however, transitory, and it is probable that their appearance is related to the 
occurrence of the mesodermal somites. 

Up to the end of the third month the cord is practically as long as the 

iat eeaal but later the canal grows in length more raj idly than the cord, so 
that the latter becomes relatively shorter, though actually it elongates. As a 
result of this unequal growth, the nerves which pass out between the lower 
vertebre must lengthen, and so the bunch of nerves termed the cauda equina is 
formed. The motor nerves arise from cells situated in the ventral horn of the 
cord, and grow out toward the muscles for which they are destined ; the 
nerves, however, arise from a series of thickenings situated just external to the 
lips of the medullary groove, which, on the closure of the ities separate from 
the ectoderm and sink down into the mesoderm. From each cell of these thick- 
enings, which are the dorsal root-ganglia, two processes are sent off, one of 
which penetrates the substance of the cord, while the other extends peripherally. 
‘There is thus « fundamental distinction between the motor and the sensory nerve- 
fibres, the former always Growing out from the central system, while: the latter 
arise externally to the cord and brain, and grow inward toward them. 

In the anterior portion of the medullary canal, from which the brain develops, 
neuromeres are present as in the cord; but, 
in addition, two more distinctly marked con- 
strictions appear and divide the brain into 
three primary vesicles. The roof-plate of 
the most posterior vesicle forms a thin roof 
to the cavity of the vesicle (Fig, 122), which 
broadens out to form the fourth ventricle, a 
tranaverse thickening, however, developin; 
in the more anterior part of the roof, an 
later enlarging to form the cerebellum, In 
the posterior part of the vesicle the dorsal 
and ventral zones become well developed, 
forming the medulla oblongata, while ante- 
riorly fibres grow downward on each side 
from the cerebellum toward the ventral 
mid-line, forming the pons. In consequence, 
it ix customary to regard the third vesicle as 
being secondarily divided into two vesicles, 
the posterior of which is termed the after- 
brain, or metencephalon (myelencephalon), 
while the anterior, which includes he cere- 
bellum and pons, is known as the hind- 
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Fig, 122—Dingram of the brain nt an early “ 
stage of developmicnt: J, cavity of primary brain, or epencephalon. 
éneephalon; [, cavity of mesencephalon: FL Fi 











cavity of epencephaton ; 


The « of the middle vesicle does 
‘epnteal = 


not increase in size as rapidly as the others, 
mo: Mom bnt assumes the form of a canal, and is 
TH, thalamus termed the iter or aqueduct. The roof-plate 

retains its primitive slight development, the 
dorsal zones, however, giving rise to four well-marked thickenings, the corpora 





mal of spinal ‘e 
CR, crura cerebri and qu 
bral vesicle; FO, foramen oi 
dalla oblongata: Of, olfctory 
‘optic vesicle: SP, spinal cord 
‘opticus. (Martin.j 
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ina, while the ventral zones become modified to form the erura cerebri. 
i i middle vesicle is given the name of the mid-brain, or mesen- 


icle 
sag oy from the 

part of its lateral walls 
nehes grow out, fitially 
to contact with the ecto- 
the sides of the head, 
the optic vesicle (Fig. 
and later a constriction of 

iginal wall of the vesicle 

appears, the vesicle thus becom- Fra, 122—Brain of embryo, side view. (Mihateorics.) 

ing divided into two portions, the 

anterior of which, growing most rapidly on each side of the median line, eventu- 

ally gives rise to the cerebral hemispheres, which are together termed the fore- 

brain, or prosencephalon, while the median portion, together with the entire 

posterior ion of the original vesicle, forms the ‘tween-brain, or thalamen- 

cephalon, which contains the third ventricle. 

‘The anterior wall of the third ventricle is evidently, since the hemispheres are 
lateral outgrowths, the front wall of the primitive brain, and it constitutes the 
lamina terminalis of the adult. The greater portion of the roof of the third 
z becomes reduced to a thin layer of cells, which, together with the pia, 
which lies immediately above it, forms the velum tnterpositum, while more poste- 
riorly an ination of the roof produces a stalk surmounted by a solid oval 

, the epiphysis, or pineal body, which comparative anatomy shows to be the 

of an unpaired, median eye. In the floor of the ventricle there is to 

be found, in addition to the optic stalks, a hollow, funnel-like downgrowth, the 

Y which ends in a solid body, the hypophysis, or pituitary bala 

formed partly by a dilatation of the extremity of the infundibulum, and partly 

by a mass of tissue which arises as an upgrowth from the roof of the mouth, from 

it becomes separated ; and lastly, in each of the lateral walls of the ven- 

tricle there is to be found an oval thickening, the optic thalamus (Fig. 122), 

a from the dorsal zone, the subthalamic tissues being the prediast of 
the ventral zones, 

__ Since the cerebral hemispheres develop as lateral enlargements of the anterior 
‘of the two secondary portions of the vesicle, and since this portion contains a 
cavity (a part of the third ventricle), it is clear that cach hemisphere will contain 

a Be ireaiesetion of this cavity, a lateral ventricle, and that each lateral ven- 
_ tricle will communicate with the sides of the anterior end of the third ventricle, 
_ this communication being the foramen of Monro. The hemispheres are, strictly 

ing, excessive developments of the dorsal zones of the anterior vesicle, and 

there occurs in the wall of each of them a thickening, termed the corpus striatum, 

hich is continuous behind with the optic thalamus. As the hemispheres continue 

to develop they proiect in front of the lamina terminalis and overlap behind the 

| ls roof and sides of the ’tween- and mid-brains ; and the lateral ventricles, increas- 

: size pari passu with the (Gites of the hemispheres, become prolonged into 

anterior, posterior, and lateral ho Into the outer layers of the hemispheres 
m ion of cells occurs, the bral cortex being thus formed, and during 
months of development division of these cells i 

ity’, ually becoming rarer, however, until some time be birth, when 

n ceases, there being, in all probability, no normal increase in the 
ber of cells forming the cerebral cortex afte 

about the fourth week of development a finger-like di forms on 
of the under surface of each cerel she prolongation 
Anteriorly, the dila- 
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tations fuse with the olfactory eanglia, to which the olfactory nerves pass from 





mucous membrane of the nasal cavity, and they form the or 
re fo, the cavities which they sortie Milter bebe adult 
ife is attained. 


Up to the fifth month of development the surface of the hemispheres is 

smooth, but at this time a depression appears at the side of each hemi: 
(Fig. 124) involving that portion of the cortex which lies immediately external 
to the corpus striatum ; this is the 
Sylvian depression. Later the lips 
of the depression grow toward each 
other, the upper one growing more 
rapidly and forming a distinet fold, 
the operelum, which covers in the 
floor of the depression. This covered 
rtion of the cortex is the insula of 
lescriptive anatomy, the fissure be- 
tween the edge of the operculum and 
the lower lip of the depression being 
the Sylvian fissure. In the subse- 
uent months of development addi- 
tional fissures arpest, some of which 
lepth to form eleva- 
tions project mto the cavities of 
the lateral ventricles, the hippocampus of the middle horn and the calear of the 
posterior horn being formed in this manner. 

The lamina terminalis, as has been seen, forms the front wall of the third 
ventricle, and accordingly connects the two cerebral hemispheres in front. Its 
lower part remains relatively thin, but above it becomes much thickened from 
before backward, the thickening having a triangular shape. In the thickening a 
slit-like eavity appears, and through that portion of the thickening which forms 
the roof of the cavity nerve-fibres pass across from the cortex of each cerebral 
hemisphere to that of the other, forming the corpus callosum, while in the floor 
of the cavity longitudinal fibres develop, forming the pillars of the fornix. The 
cavity itself is the so-called fifth ventricle, its lateral walls being the septum fwei- 
dum, and it is evident from its mode of development that it cannot be considered 
homologous with the other ventricles of the brain, 

One other set of structures require notice here, though they are not actual 
constituents of the central nervous system. These are the choroid pleruses, 
which consist of collections of blood-vessels developed in the pia over certain 
portions of the brain where the walls are exceedingly thin—as, for instance, over 
the roof of the third and fourth ventricles and along the floor of the lateral yen- 
tricles. The vessels push these thin membranes in front of them into the interior 
of the brain, and thus come to lie apparently in the interior of the ventricles, 
though in reality they are separated trom them by the prolongation of the roof 
or floor which they carry in front of them. 

The Sympathetic System.—The sympathetic ganglia have usually been regarded 
as formed by a proliferation of cells from the anlagen of the dorsal root-ganglia, 
and as being, therefore, of ectodermal origin. More recent observations tend to 
assign them to the mesenchyme, their first indication being found in a cord of 
cells in the mesenchyme just external to the dorsal aorta, The history of the 
system needs further study, however, before definite statements can be made 
concerning it. 

The Olfactory, Gustatory, and Tactile Organs.—Of the organs of special s 
the tactile and gustatory are not as vet thoroughly understood embryologi 
‘The olfactory organ appears as tw 
each side of the fron process, just in front of the mouth, and these, sinking 
beneath the surface, come to form the floor of a pair of depressions (Fig. 99) 
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whose lips, gradually approaching, finally fuse, except below, to form a pair of cavi- 

Seid openings into which are the @nferior nares, ‘These ut first communicate 
ith the mouth, but become separated from it by the union of the two maxillary 

processes, a separation further perfected by the formation of the hard palate. 

‘The Eye.—The first indications of the eye are a pair of hollow outgrowths 
from the anterior vesicle of the brain (Fig. 122), and these take the iorm of 
vesicles in contact with the ectoderm externally and united to the ’tween-brain 
by narrow optic stalks. That portion of the wall of each vesicle which is in 
contact -with the ectoderm becomes invaginated, and the vesicle thus becomes 
converted into a double-walled ep, ee ee ae se ne - ee The 
invagination proceeds more rapidly on the under side of vesicle, is con- 
tinued backward some sole mi the optic stalk, which thus becomes grooved on 
its under surface, the optic cup Bee up along a narrow line on its under 
suriace, this opening being the choroidal fissure (Fig.125), When the retina is estab- 


Fig. 12 —Dingrains of the formation of the optic eupand ehoroidal fiesure. 


lished nerve-fibres grow from its cells toward the brain, choosing the optic stalk 
as the path of least resistance, and thus converting it into the solid optic nerve, 
‘That portion of the surface ectoderm with which the optic vesicle came in 
contact early begins to thicken, and later becomes invag- 
it |, pressing upon the wall of the vesicle. This ecto- 
derm gradually separates from the surface and forms a 
spherical, hollow structure, lying in the mouth of the optie 
enp; it is the anlage of the /ens (Fig. 126). Later, the cells 
‘of its anterior wall flatten down to form the epitheliam 
of the lens (Pig. 127), while those of the posterior wall 
become mueh elongated, and are converted into fibres 
in varions directions and completely filling the 
inal cavity. At first the lens is in close contact 
with the surface ectoderm; but later mesenchymal 
issue pushes in between it and the ectoderm, forming 
a layer which becomes converted into the cornea (Fig. 
127), the ectoderm external to it forming the eonjunc~ 
tira. At the same time a concentration of mesenchyme 
takes place all around the optic cup to fo cleroti 
‘and choroid coats of the eyeball, a 
‘surface of the lens and the cornea 
humor, 


‘migration of mesenchyme into th 


ugh the choroid fissure 

swith blood, the ar 
groove on the under 

40 entering the choroid 
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FAG, 127,—Horlzontal section of the developing eye. (After Kolliker.) 


the interior of the optic cup becomes converted into the liar gelatinous 
tissue of which the vitreous is composed, and its blood-supp! ly becomes cut off, 
the aly trace of the existence of the artery in front of the retina being the space 
originally occupied by the artery, persisting as a canal traversing the centre of 
the vitreous, and known as the hyaloid canal. When the blood-supply of the 
vitreous is at its highest development it extends as far forward as the lens, which 
it surrounds with a vascular capsule, which later normally disappears completely. 

Of the structures accessory to the eye, the eyelids develop as folds of skin, 
which grow together over the eye, and remain fused together until shortly before 
birth. The Jachrymal glands are formed as solid ingrowths (later becoming hol- 
Le from the conjunctiva, just at the point where the upper-eyelid folds arise, 
while the /achrymal duct is developed as a thickening of the ectoderm, which 
forms the floor of-the groove found at an early stage between the fronto-nasal 
and the maxillary processes, This thickening later becomes hollowed out, and 
the lips of the groove meet over the canal so formed, completely enclosing it, 
and, as the nasal cavity differentiates, the lower end of the duct comes to commu- 
nicate with it. 

The Auditory Organ.—The membranous labyrinth or inner ear is the first por- 
tion of the auditory organ to develop, ai i ircular depression of the 
ectoderm over the first visceral cle fis This auditory pit deepens, 
sinking down into the subjacent mesenchyme floor at the same time thicken- 
ing, and it eventually becomes constricted off from the ectoderm as a completely 
closed sac, a small process from one side of this representing the remains of its 
connection with the surface, and forming the duefus endolymphaticus, From the 
ventral wall of the sac a tubular outgrowth forms, which is the anlage of the 
cochlea, and in the angle between this and the sac proper is to be found the 
auditory ganglion, which had previously formed as a akieiae of the ectoderm 
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anditory pit, and had migrated into the subjacent mesenchyme. A con- 
now begil lis form in the inner wall of thesnc (Fig. 129), dividing it into an 
lower portion ; and from 
two flat hollow dise- 
one of which 
while the 


it angles with the posterior, 

‘These are the anlagen of the semicir- 
eular canals (Pig. 130), whichare finally 
formed from the edges of the dises, the’ 
central portion of the horizontal diseand 
of each half of the vertical one disap- 
pearing, so that three canals are formed, 
‘ing at both extremities into 


Fic. 128,-Seetion through the vealele of 
a aneup exnbryo, (Herwig, after tpontebet,) * 


just outlined, it will be seen that the two vertical canals will be united 

rat one énd to form a common canal before opening into the sae (Fig. 131). 

ion of the wall of the sac deepens gradually, until finally the upper 

jon, or utriculus, communicates with the lower portion, or saceulua, only by a 
slender canal, which represents that portion of the original sac with which the 
ductus endolymphaticus communicates, While these processes have been going 
‘on, 4 second constriction has formed between the cochlear anlage and the saceulus, 
the connection of these two parts is also reduced to a slender canal, the 

canalis reuniens. In correspondence with this division of the original sic a 


division of the auditory ganglion also occurs, one portion of it, the vestibular 


neces! 
LABYRINTH 


VERTICAL StMi- 


in relation to the sensory epithelium of the utriculus, sacculus, 
canals, w he other is drawn out into an elongated hand, the 
cochlear z ganglion, which follows the coils into which the cochlea becomes 

Stands in relation to the organ of Corti, which develops from the 


epithelium. 


time, a condensation of the mesenchyme surrounding each audi- 
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Se ae Use bata faking (plate, aml the port portions of the tissue immediately in 
contact with the walls become converted into fibrous connective tissue, 
and so strengthen the walls of the En 
cucres. branous ear, while the outermost 

ea ch become converted suito Gartilbges we Jatee 
into bone, forming the periotic capsule, 
aint, wenticae in whose walls, heieae three membra- 
i nous areas are left, one of these ey 

HORIZONTAL : where a canal, the ductus 
bre cus, leads from the perilymphatic pe 
to fo the surface of the bone. n the 
inner all of the capsule (which is com- 
posed of dense aan and forms what is 
termed the osseous labyrinth ee the 
connective tissue a layer of mesen- 
chyme is left in the form of a loose 
connective tissue, which subsequently 
ie, 10—Model of interna ear,of human em- degenerates, leaving a space, which be- 
HzO of about Ave weeks. (C. 8. Minot, after W:. comes filled with fluid, around the mem- 
branous car, This is the perilymphatie 
space, which, in the cochlea, is separated into two parts by the membranous 
cochlea, being attached on either. side to its wall, so that a’section. of any coil 
of the cochlea will show the membranous cochlea, known i in anatomy as the seala 
media, with a perilymphatic space above it, the scala vestibuli, and another below 
it, the scala tympani, these two spaces communicating, however, at the apex of 

the cochlea. 

The middle ear is the remains of the first visceral cleft, the ve on the 
wall of the pharynx which represents the cleft becoming conve into a canal 


‘urmicuwus. 


ANT. VERTICAL 


pvcrus 
ENDOLYM: 
PHATICUS. 


F 1G. 13L—Model of Internal 1uman embryo of Minot, after W. His, 51.) 


by the fusion 0! 


separates from 
in the front: 
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which rests in one of the three unossified of the osseous capsule of the inter- 
nal ear, the ovale, seems to be really the portion of the wall of the cap- 
sule whieh fill this foramen, the mesenchyme immediately around it having 
remained membranous, while its arch is the ossified uy end of the cartilage 
of the second branchial arch. These bones are at first imbedded in the gelatinous 
tiscuc of the wall of the tympanic cavity. After birth, air is taken into this cavity 
the Eustachian tube, and the cavity enlarges, pressing aside the gelati- 
nous tissue and surrounding bones, which thus forma chain extending from the 
EG) ee membrane to the foramen ovale, and apparently ing through the 
i of Beare eavity, though in reality they are en yy the mucous 
membrane which lines the cavity. 

‘Two of the three unossified spaces in the wall of the osseous capsule of the 
inner ear have been accounted for in the ductus perilymphaticus and the foramen 
ovale ; the aed pening is the foramen rotundum, which is closed by a membrane 
on which the tympani abuts. The outer wall of the tympanic cavity is 
formed by the tympanic membrane, and is at first thick with the gelatinous tissue 
which encloses the auditory ossicles, it being only after birth that it is reduced to 
the thin membrane found in the adult. It is formed partly by the partition 
between the external and internal grooves of the first branchial cleft, and partly 
by the upper ends of the first and second branchial arches. 

Just as the inner groove of the first branchial cleft forms the Eustachian tube 
and tympanum, so the es end of the outer groove of the same cleft forms the 
onter ear, the pinna developing from elevations appearing on the first and second 
visceral arches ir the vicinity of the persistent part of the groove. 
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By GEORGE WOOLSEY. 


ies adult human skeleton consists of a number ' of bones, with a small amount 
of cartilage in some parts, where they are joined or articulated with one 
another. The bones, as they are generally studied after maceration and dryi 
are of mineral or earthy salts, principally phosphate and carbonate o 
Time? soft organic parts, of which a prepared bone is deprived, consist partly 
of the fibrous and vascular periosteum, which covers the sur-: 
face and is continuous with’ the connecting ligaments, and 
the medullaor murrow, which fills the internal cavities, and 
of the tough, flexible, animal matter, which retains 
the of the bone when the earthy matter is removed, 
The main. seston of bones are to sede solid frame- 
work, to support softer parts, to protect delicate organs, 
and to nase fur the attachment aa leverage of abs 
‘which produce the different movements. To serve these 
different purposes bones must differ in their ouéward form, 
according to which we distinguish—(1) Long bones, con~ 
shaft or diaphysis and two expanded extremities 
or epi as in the limbs, They afford support and 
leverage for motion, and are usually somewhat curved in 
‘one Or two directions, thus securing greater elasticity and 
‘ as in the pelvis, seapula, and the 
roof of the skull, affording protection and support to the 
contained parts, and also muscular attachment ; (3) Short 
Dones, as in the wrist and ankle, where strength combined 
‘with free motion is required ; (4) Irregular or mixed bones, 
like the vertebne and many of the bones of the skull, 
‘Internal Arrangement,—On longitudinal section of a 
Se (Fig. 132) notice that there is an outer layer of 
compact mee, varying in thickness and enclosin, 
central or medullary cavity, in the shaft of the bone, an 
spongy or cancellous bony tissue at the extremi- 
Th the recent state the medullary cavity is filled with 
thoes or fat marrow, and the cavities of the cancellous 
with: marrow. Short, flat, and irregular bones 
have an onter layer of compact substance, enclosing can- 
eellous tissue containing red marrow. The cancellous 
tissue at the ends of long bones and in other bones bearing 
jure is so.arranged that its bony lamellw are principally 
the lines of pressure or of muscular tension. 
porosity or hollowness of bones serves to combine Fio, 182,—The longitudi: 
and strength with lightness. wal soction of 6 Long Hone, 
‘Development of Bones.—In the carly embryo the bones are preformed either 
ive of the ossicles of the ears, the tecth, and the Wormian bones, there are 200 bones, of 
in ‘extremity, 62 in the lower, and 74 in the trunk, distributed us follows: the 
ar skull 22, the ribs and sternum 25, and the hyoid bone 1. 
jper cent. and 1] per cent. of the solids of fresh bone. 
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in membrane or, in the majority of eases, in earti covered by membrane, so 
that all are possessed of membranes, and shaban aa anes membrane is found 
in all, and exclusively in some.' One or more original or primary centres appear 
for each bone, from which ossification proceeds, forming the diaphysis (* between- 
growth”) or body. After a varying time one or several or tertiary 
centres may appear, which form the ayes (“upon-growth”), united to the dia- 
a ane aan time by salen) ae these Se ssteeatibas bf dang 

others projectii rocesses like acromion of the scay or tro- 
chanters of the { emure 4 ah 

Bone formed in cartilage is not adapted to be permanent, for the cartil 

is non-vascular, and, further, it is not true bone, but a mere calcification, It is 
Hinrelice resorbed and replaced by vascular bone from an ossific centre beneath 


membrane, 

In the long bones the first or primary centre in the shaft appears before birth 
Later, one or more soned centres appear at either end, all but three* after 
birth, ‘The bone-centres in the shaft and extremities of long bones are separated 
from one another by a layer of cartilage (epiphyseal cartilage), which continues to 
fre the same time that the bone-centres on either side grow into it. By 
this means the bone is enabled to increase in length, until first one and then the 
other cartilage ceases to grow, and the shaft and extremities unite by ossification 
of the intervening layer of cartilage. Such bones in diameter by the 
deposit of bone beneath the periosteum. Bones in which ossification is began 

1 completed in membrane, as in the vault of the skull, are enabled to increase 
in size by the growth of the membrane in the sutures separating them, until they 
have attained Their full size, when this growth stops. 

Until the ee eee! cartilage has ossified separation without bony fracture 
may occur here. The date of this ossification is therefore of importance in some 
cases. The bony union of shaft and extremities takes place according to the fol- 
lowing rules: 

1. The extremity whose ossifie centre is the first to appear is the last to unite 
with a shaft. Exception: the lower end of the fibula, but the upper end is 
vest 

2. The extremity toward which runs the nutrient artery is the first to 
unite. 

3. The nutrient arteries run toward the elbow and away from the knee— 
i.e, down hill—if elbow and knee both be flexed. 

4. Union of the epiphyses and diaphyses of long bones occurs from the six- 
teenth to the twenty-second year (ocelisionally twenty-fifth year, tibia), and 
earlier in the upper than in the lower extremity. 

5. When two or more centres of ossification occur in an epiphysis, these unite 
together before the epiphysis unites with the diaphysis or shaft. 

Many bones of the skull are composite, or made up of two or more elements, 
separate in their embryonic development, in young bones, and in the skulls of 
other vertebrates, 

‘The study of these details and the comparison of the human anatomy with 
that of other vertebrates, on the basis of their development, constitute the study 
of morphology, in which the most recent and interesting advances in anatomy 
have been made. 

Descriptions of Bones.—The student of osteology should always have the actual 
bones in his hand as he follows their’ descriptions, remembering that the latter 
represent the average of bones, and that it is very rave to meet with a bone in 
which every detail corresponds to the description. 





s in the clavicle, 





} Ossification commencing in membrane may invade and repli 
? Prominent projections not developed from independont centre 
* Many primary contres of ossification appear after birth, as in the carpal hones, 
4 The adjoining ends of the femur and this, and sometimes the head of the humerus 
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__ The surface of young bones is comparatively smooth, The rough lines and 

- oo bones are due oimhs eee at the attachments of muscles. Any 

‘vy jinence may & process or is (“ out-growth ”) ; 

i ibevaky, when ares when ie ees 

+: if long, a line or ridge ; when narrow, acrest ; if broad, a condyle 

when articular, or a head when supported on a constricted part 

jon or hollow space in or y a bone or between several 

imes called a fossa (‘ditch ”), Avena (“ cavity-like”) fossa 

shallow articular depression, « cofyloid (“cup-like ”) fossa is ‘a deeper one. 

a antrum are terms cele to cavities within certain bones. A fissure is 

Nt a hole or orifice ; a canal or meatus, a long, tube-like 

jer terms used require no explanation, 

the different aspects of a bone or other anatomical the 

be in the erect position. A surface, extremity, or other part 

head is called superior ; toward the feet, inferior ; toward the 

" anterior ; toward the back, dorsal or posteriér, That aj 

i 1 the median, vertical, antero-posterior plane of the body is called 
internal or mesial; that away from the same plane, external or lateral. 

Certain areas on bones are devoted to the attachment of muscles. Usually 

extremity of a muscle is fastened to a bone, the proximal end being called 

pals the distal end its insertion. The muscle is said, therefore, to arise 

from the one point, and to be inserted into the other; and the bones, respectively, 

are said to give origin to and insertion to the muscle. 


THE SPINE. 


‘The or vertebral column, is composed of 26 superimposed bones called 
vertebroe (“capable of suing The name spine is dived from the series of 
spines or spinous processes which are the most obvious portions of the column of 
bones in the undissected body. Of these, the upper 24 are true or movable vertebra, 

divided from above downward into 7 cervical, 12 thoracic, and 5 lumbar. 
Of the two lower composite bones comprising the false vertebr, the upper one, or 
sacrum, is formed by the fusion of 5 vertebrw, und the lower one, or coceyr, of 4 
d, vestigial, terminal vertebrar, all separate in early life. 
vertebra consists of'a body or centrum in front, witha neuralarch behind, 
pestaiee the vertebral or spinal foramen, the series of which forms the ver- 
eanal in which the spinal cord and its membranes are-lodged and protected. 
he dise-like body supports and bears the weight of the head and trunk. Its 
and inferior su are flattened or dlightly concave, and rough for the 
intervertebral discs. The circumference is concave vertically, convex 
; but behind it is concave in both directions, where it bounds the 
en ventrally and presents large foramina for veins. 
arch is formed of two symmetrical halves, and consists of two 
two lamins, supporting seven processes—four articular, two trans- 
‘one spinous. 
(“little feet”), or ventral parts of the arch, consist of two nar- 
s of bone, pisjesting horizontally back from the upper part of the 
external ae of the body. Above and below the pedicles are the 
notches, which, with the notches of adjacent vertebre, form the infer- 
oramine for the passage of the spinal nerves and vessels. 


broad and flat, complete the arch by fusing together in the median 
sir upper borders and lower anterior parts are rough for the 

the ligamenta subflava. 

§ process Brejects backward in the median line from the junction 

and serves for the attachment of muscles and ligaments. — 
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The transverse project outward from the junction of the pedicles and 
Jamin on each ” 

The articular present an upper and a lower pair, extending uj 


and downward the roots of the transverse processes, for articulation with 
the pairs above and below. The articular surfaces of the upper and lower pains 
bec wocawn a ae ing from the sides of the body at 

when it, spring from the ol ly at or near 
the junetion of the latter with the pedicles. 


5 THE CERVICAL GROUP. 


‘The typical cervical vertebra: (from the third to the sixth, inclusive) (Fig. 133) 
are especially characterized by the foramina in the transverse processes. The 
centrum, or body, is small, oval, and 
transversely elongated. Its upper sur- 
face is concave transversely, due to the 
elevation of its lateral margins into 
lips which articulate with the rounded 
Jateral margins of the lower surface of 
the vertebra above, The lower ventral 

in projects downward, so as to 
overlap the rounded. ventral margin of 
the ae surface of the vertebra below. 
The depth of the body is equal in front 
and behind. The pedicles are directed 
obliquely outward and backward from 
about midway between the upper and lawasbirai of the body. The /amine: 
are long, narrow, and more or less flattened from above downward. The spinous 
process is short, bifid at the extremity, and nearly horizontal. The transverse 
rocesses, directed outward and forward, are seen to be rather short, and their 
jifid extremities present ventral and dorsal tubercles. The base of each trans- 
verse process is perforated by the costo-tranaverse foramen, which transmits the 
vertebral artery and vein in the upper six vertebra, and which divides the base 
into two roots. The dorsal root springs from the junction of the pedicles and 
laminze, like the thoracic transverse processes ; the ventral root springs from the 
side of the body, corresponding in position to the vertebral end of a rib. It is 
a vestigial rib (costa), and is called the costal process. The superior articular 
processes look upward and somewhat backward, the inferior downward and some- 
what forward. The foramen is triangular, and larger than in the other regions. 
Peculiar Cervical Vertebre.— 

WERTRAL These are the first, second, and 





Fru. 181—Cervical vertebra, viewed from above, 
(Testut 











F vense vonawen. seventh, The peculiarities of the 
first and second are such as to 
allow the freest movement of the 

TRANSVERSE] : F 
ROCESS. head on the spinal columa which 


is consistent with the safety of 
the spinal cord. 

The atlas or first cervical 
vertebra (Fig. 134) lacks a body 
and spinous process, and forms 
FIG, 194.—The atlas, viewed from above. (Testut.) a ring consisting of two arches, 

ventral and dorsal, connecting 
The body has become separated from thi and ankylosed 
to the axis as the odontoid process, The ventral arch, one-fifth of the ring, pre- 
sents in the line in front a small tubercle for muscular and ligamentous 
attachment, and behind a circular facet for articulation with the odontoid process. 
The dorsal arch, two-lifths of the ring, has a median tubercle behind, the rudi- 


SPINAL 
FORAMEN, 





two lateral masses, 
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‘ment of a spinous process, which, if present, would interfere with the rotation 
between the atlas and axis. On its upper surface, at the junction with the lateral 
mass, is a deep groove, sometimes a foramen, for the re ad the vertebral artery 
and the first spinal nerve. The groove or notch on its under surface, for the second 
spinal nerve, is also behind the articular process, while the lower spinal nerves 
pass out in front of the articular processes. The /ateral masses present above two 
oval, igre articular surfaces looking upward and inward, and diverging 
behind. ese articulate with the condyles of the occipital bone and permit the 
nodding movements of the head. Transverse grooves may divide these surfaces 
in two or give them a Kilory-stapet outline, The inferior articular 
or the facets on the under su of the lateral masses, are nearly flat and circular, 
looking downward and ed inward. Their articulation with the axis permits 
the movements of the head. On the inner surface of each lateral mass, 
between two articular processes, is a tubercle for the transverse ligament, 
which divides the interior of the ring into a smaller ventral segment for the 
pectic prone and a larger dorsal segment, the spinal foramen, for the spinal 
cord. transverse processes are long, serve for the leverage of the rotator 
muscles of the head, and are to be felt below the mastoid process of the temporal 
bone. The foramen in them is large, their costal processes are slender, and their 
extremities broad and not bifid. 

‘The axis or second vertebra (vertebra dentata, “ toothed vertebra”) (Figs. 135, 
136) has a lange, strong body, surmounted by the odontoid (“ tooth-like”) process, 


INFERIOR ARTICU- = TRANSVERBE 
Im PROCESS. PROCESS. 


al 
‘Fito, 15. —The axis, front view, (Testut.) Fig, 16 —The axis, ite right side, (Teatut.) 


‘on which as a pivot the atlas rotates, carrying with it the head. This process has 
front a smooth surface for articulation with the atlas, and behind, at a slightly 
level, a smooth groove, which forms a constriction, the neck, and receives 

the transverse ligament. The lower surface of the body is like that of the typical 
-eervieal vertebra, except that the overlapping lip is more prominent. In front 
the body presents a vertical median ee and two lateral depressions. The 


pedicles are stout, and partly on them, weeey on the body, rest the oval superior 
e Odo 


articular surfaces, close to the base of t! ntoid process, and directed upward 
and slightly outward. The weight of the head is transmitted to these surfaces 
through the lateral masses of the atlas, and from them it passes largely to the 
Jess to the inferior articular processes of the axis through a strong arch, 
which are the body and the inferior articular processes. From this 
qwint down the weight is borne mostly by the bodies. » The inferior articular proc- 
resemble those of the vertebre below in form, position, and direction, The 
Spi process is strong, deeply bifid, and grooved below. It gives attachment to 
“muscles which rotate the head. The transverse processes are short. The 
nm are thick at their bases, and the anterior tubercles are very rudimen- 
‘The foramina for the vertebral arteries are directed obliquely upward and 
o toward those in the atlas. 
seventh cervical vertebra is called the vertebra prominens, the length 
7 rae gin 
ns , Which is a landmark read felt bene: in. This is 
id, and it gives attachment to the ligamen nuchie. stal processes 
their anterior tubercles are small, but sometimes are larger and segmented off 
cervical ribs. The costo-transverse foramen is small. e transverse proc- 
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‘The spinous process of the sixth cervical vertebra is occasionally so long as to 
be mistaken for that of the seventh, and the anterior tubercle of its transverse 
process is called the carotid tubercle, as against it the carotid artery may be 
compressed. € 


THE ae ares GROUP. 


The thoracic vertebroe (Figs. 137-139) are typically Teh by the pres 
ence of articular facets on Me baie and transverse sees for ertienlation 
with the ribs which the; The dise-like body, or centrum, is oval or 
heart-shaped, only slightly eat ler Seassversely than Ron before backward, and 
deeper behind than in front. Where the tod j joins the arch two demi-facets are 






DEMIFACEY FOR 
HEAD OF RIB. 


PEDICLE. 


SUPERIOR ARTIOU- 
LAR PROCESS. 


~_FACET FOR TUBER: 
CLE OF RIB, 


Fig, 187.—A thoracic vertebra, upper surfiee. (Testut.) 


found on either side, one at the upper and one at the lower border. Each facet 
with the contiguous one on the adcent vertebra completes a cavity for the head 
of arib. The lower vertebral notches are deeper than the upper. “Each pair of 
eed flat /amine is imbricated, or sloped, over the pair below, like the tiles of 

roof, ‘The spinous process is long and three-sided, and projects strongly down- 
ae especially in the middle of the series. The tranaverse processes project out= 


UPPER INTEAVER- SUPERIOR ARTIOU- 
AG PROCESS. 







FACET FOR 
TUBERCLE OF RID, 


DEMIFACET FOR 
WEAD OF RIB. 

LOWER INTEAVER- 
TEDMAL NOTCH. 





¥i6, 1&%—Thoracic vertebra, seen from tho left side, iq. 189—Tharacio vertebra, viewed from 
(Testut:) behind. (Testut) 


ward and slightly backward, The oval facets on the front of their tips are for 
articulation with the tubercles of the riby he rib in situ forms with this process 
a costo-transverse foramen. Of the two pairs of articular processes, the articular 
surfaces of the upper pair look backward and slightly outward and upward, those 
of the lower pair forward and htly inward and downward. The foramen is 
round, and not so lange as in the cervical or lumbar region. 
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Peculiar Thoracic Vertebre.—These are the first, ninth, tenth, eleventh, and 


saat os isa presatinne vecialee,  reseaDhoy the lower Sera iio 
ially on its upper surface. © is elon; transversely, i 
laterally above. ms are entire facets above for cone pair of rie, and es 
facets below for the second pair. The superior articular processes have largely an 
upward direction. The spinous process is long, nearly horizontal, and even more 
prominent than that of the vertebra prominens. 

The ninth has demi-facets above, but frequently none below. If the lower 
ones are present, it is a typical vertebra. 

The tenth articulates with but one pair of ribs. It has no demi-facets below, 
and the facets are usually complete, and mainly on the pedicle. 

The ‘lore has a complete facet on the base of each pedicle, and none on 
the short transverse processes. The large body is elongated transversely, and the 
Spinous process is short, stout, and horizontal, thus approaching the lumbar type. 

‘The twelfth resembles the lumbar still more in its body, spinous and transverse 

. The latter are short, and present external, superior, and inferior 
tubercles, corresponding to the transverse, mammillary, and accessory processes of 
the lumbar vertebre. The inferior articular processes look outward, as in the 
lumbar, As to facets, it resembles the eleventh. 

All the thoracic vertebre are thus seen to have either entire or demi-facets 
above, and only the first eight or nine have demi-facets below. 

Variety — tenth vertebra occasionally has no facets on the transverse 
processes. 

THE LUMBAR GROUP. 


The five fumbar vertebra (Fig. 140) are characterized by their large size and 
the absence of costal articular facets. The bodies are elongated transversely, and 
are slightly deeper in front than behind from the third down. The lamina; are 
strong, short, and ee as 
spinous processes are thick, hori- 
zontal, and broad from above 
downward. The slender so-called 
tranaverse processes project out- 
ward from the Tediclos in serial 
line with the lower ribs. They 
are in reality costal processes, and 
sometimes are developed into lum- 
har ribs, especially in the first 
‘lads an At their bases, 

a stnall process is seen to i, 

Pe tiqnwadl--the accessory tase... acceasony 
tuberele or rudimentary transverse 0 SUPERIOR ARTICU- 
process. The facets of the superior a cas? 
articular are slightly srinous process. 
concave, and look inward and 
somewhat backward. Surmount- Fic. 140.—Lumbar vertebra, viewed from above. (Testut,) 
oe ee posterior border is a 

rele, the inammillary process, which corresponds to the superior tubercle of 
the lower thoracie-yertebre. The facets of the inferior articular processes look 
outward and slightly forward. Th ether, and embraced by 
the superior processes, but not so close! o pre’ slight lateral and rotatory 
movements ween the vertebre. The foramen is triangular and larger than 
in the thoracic vertebre. 

‘The Afth lumbar vertebra is transitional, approximating the 


‘is large pepe aliapetl, and much deeper in front than behir 
swith the first sacral vertebra its inferior articular processes are 
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the superior. 


. The transverse processes 
| articulating with the sacral ale. The 
| Varieties.—In a small percentage (cst 

lumbar vertebra is so separated into two parts 


Saeed 
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are large, broad, and conical, sometimes 
is short. 


i ea pS 
ted wt 5 per cent.) of cases the fifth 
through the arch that the dorsal 


segment consists of lamin, spinous and inferior articular processes, 


Varieties 


Number 


ax to the 


Movable Vertebro.—The cervical vertebre are 


remarkably free from variation in number, not only in man, but in all mammals, 
with two or three exceptions. Variation in the number of thoracic and lumbar 


vertebre may 
number of pai 


in the lum! 


the characters of this vertebra are more those of the lumbar 


be reciprocal 


of lower ribs, causing 


iL when it nds uy) an increase or decrease in the 
pager rs the thoracic and a decrease 


,or the reverse. Whether the extra vertebra be thoracic or lumbar, 


the number of movable vertebra may be increased or d 


an increase or decrease of one in the thoracic or lumbar group. 


. Or, again, 
one, causing 
. This increase is 


usually in the lumbar series, the lower one of which may be partly united to the 








sacrum. 

Table showing the Characters of the Typical Vertebra: of Each Group. 
| Cervical. ‘Thorncto. Lumbar. 
{ 

Bodies: Small, transversel; \- | Heart-shay Deeper be-| Large, elongated — trans~ 
BS eer areca rikican ee Meatig reall ennlee Hee eal eee 
and Li Jat-| transversely and antero- 
erally. No posteriorly, Costal facets. 

Pedicles: Pass ont and back-| Pass backward. Inferior | Pass backward and slightly 
ward.  Notches above! notches deoper than supe-| outward. Inferior notches 

Laminse ae alone Wiliat | Uicied: deep, Tabricabed’ | Bhat" dae and ticks 

: ler, fatten imbrieated. Short, and thiel 

Spoons profShors TROA frend [ntig ret ecnge dcmrnrars| Quatraler’ bartictals pot 

cesses: nearly horizontal. and over 7% medium length. 

‘Transverse Seales slender, directed | Long, poe Pane out- Rudimentary, as “acces 

cenies = outward and forward, ward and backward. Ar-| sory process.’ 
tiealata with tubercles of 

Costal process: | Slender, flat, casified to the) A separate bone (i. « «| Ossified to vertebra. Flat, 
vertebra und transverse) rib). thin. Called the “ trans- 
process, verse pi 

Superior articu- Flat. Directed upwardand) Flat. Directed backward Slightly concave. Directed 

far processes) slightly backward. and slightly outward. inward and slightly back- 
| ward. 

Inferior articu-| Flat. Directed downward| Flat, Directed forward and! Slightly convex. Directed? 

Jnr procewes:) and slightly forward. slightly inward. oneward and slightly for- 
ward. 

Spinal foramen:| Large, triangular, wide. | Smaller, circular. Larger than in the thoracic. 

| Triangular, wide, 








The one distinguishing feature of a cervical vertebra is the costo-transverse 
foramen ; of a thoracic vertebra, the articular facet or demi-facet on the body ; 
and of a lumbar, the absence of both of these peculiarities. 


THE SACRAL VERTEBRA. 


These in early life present the elements of five distinct vertebre, but in the 
adult they are united into a curved triangular bone, the ox sacrum, so called from 


its use in so 
bones of the 


act 
pelvic girdle 








ice (Figs. 141-143). 


Tt articulates laterally wit 
and thus completes the pelvis behind and gbove. 


the two. hip- 
a 


the erect position the sacrum lies obliquely, its upper surface or base inclined 
well forward, and articulating with the fifth lambar vertebra. 
The sacral vertebrwe decrease in size from above downward, thus giving the 


sacrum a triangular'shape, with a base, apex, ventral, dorsal, and lateral surfaces. 
Its separate elements present most, if not all, of the component parts of the 
movable vertebre ; and the different ‘ions of the sacrum are best understood 
when studied with reference to these parts, 
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The base of the sacrum, or the upper surface of the first sacral vertebra, 
resembles that of a lumbar vertebra, The lange, transversely oval upper surface 


Fig. 141 —The sacrum, ventral view. (Testut.) 


of the body extends forward to meet its ventral surface at the promontory of 
the sacrum, which forms the dorsal boundary of the pelvic brim. Its superior 
articular processes, widely separated, look backward and inward like the lumbar, 
and have well-marked mammillary processes. The foramen is triangular. On 
the sides of the body we see the smooth ale, or wings, on the upper surface of 
the lateral massez, which are formed by the fusion of the transverse and costal 


THIRD DORSAL 
SACRAL FORAMEN 


Fig, 142—The sacrum, dorsal view, (Testut,) 


processes on either side, The alw are continuous with the iliac fossw on eacl 
side, 


The apex of the sacrum, directed downw: 
by the transversely oval inferior surface of the 
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‘This articulates with sacoure by means of an intervertebral dise, which in 
pasnnced life often ossifies. 

The ventral surface looks downward as well as forward. It is coneave ver- 
tically, less so transversely. In the female it is broader, less curved vertically, 





Fig. 4S—The sacrum, its lef side, (Aibinus.) 


and the apex is directed more obliquely backward. The five bodies form the 
middle of this surface. pper two are large, the lower three smaller. 
They are separated by four transverse ridges, the ossified intervertebral dises, 
which are bounded laterally by the four pairs of ventral sacral foramina, the 
ventral openings of the intervertebral foramina. The ventral foramina transmit 
the ventral divisions of the first four pairs of sacral nerves, and lead externally 
into grooves in the lateral masses, which in front consist of fused costal processe 

The dorsal surface is convex, rough, and narrower. It presents in the median 
line the spinous processes of the three or four upper vertebra, united into one or 
two ridges. by ossification of the connecting ligaments. The fifth spine always, 
the fourth usually, and all rarely, are wanting. On either side is the sacral 
groove, continuous with the vertebral groove above, and formed by the ankylosed 
lamine. The lamins of the fifth vertebra always, and those of the fourth often, 
are incomplete, leaving a triangular gap in the lower dorsal wall of the spinal 
canal. The lower margins of this gap are prolonged down as two tubercles, the 
sacral cornua (“ horns”’), which represent the inferior articular processes of the 
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fifth sacral vertebra, and are connected by ligaments with the coceygeal 


cornua. 

On each side of the sacral groove is a series of small prominences, the artic- 
ular and mammillary processes, separated from a more external series of larger 
eminences, the transverse processes, by the four dorsal sacral foramina, The latter 
are opposite to, but smaller than the ventral sacral foramina, The four sacral 
intervertebral grooves on cach side pass outward as canals as far as the lateral 
mass, where they bifurcate and pass forward and backward to the ventral and 
dorsal foramina. 

‘That part of the bone external to the foramina constitutes the lateral mass, 
whose lateral surfaces are broad and thick above, narrow below. The npn 
broad part of each lateral surface presents in front an uneven articular sw oi 
called the auricular surface, from its ear-like shape, which articulates with the 
ilium, and behind a rough surface for the attachment of the posterior sacro-iliac 

ts. Below this the narrower rough in gives attachment to the sacro~ 
sciatic ligaments, and ends in a projection, the inferior lateral angle, below which 
there is a notch, converted into a foramen by ligaments from the eoecyx. Through 
this foramen passes the anterior division of the fifth sacral nerve. 

The spinal canal curves and narrows with the bone. It is triangular 
above on transverse section, flattened or semilunar below, and lodges the lower 
end of the canda equina and filum terminale and the spinal dura as far as the 
third vertebra. 

Peculiarities and Varieties —The second and third sacral vertebre represent 
the «scrum of mammals, the fourth and fifth the first two caudal vertebra, while 
the first represents the sixth Iumbar of most quadrupeds. This explains the 
occasional partial or complete separation, and the transitional and partly lumbar 
character ofthe first sacral, which is not uncommon. The large number of sneral 
vertehne in man is associated with his upright ition. The sacrum sometimes 
consists of six segments, more rarely of only 2 Tn the former instance the 
first 1 is usually included. The breadth of the sacrum as compared with 
its is remarkably great in man as compared with mammals, and especially 
80 in specimens. 


THE COCCYX. 


of three, rudimentary vertebra. These consist of little else than 
in size from above downward, so as to give the bone a trian- 
gular ine. In advanced life they are ankylosed together, and oftentimes 
with the sacrum ; but before then, especially in the female, the first is movable 
‘on the succeeding three and on the fifth sacral, with which it is united by fibro- 


The (“cuckoo’s beak”) (Fig. 144) consists of four, but sometimes of 
five and my 
‘Mdina 


"The first eoccygeal vertebra presents vestiges of a neural arch in two upwardly 

‘projecting cori and two laterally projecting transverse 
uF costal processes, ‘The cornua, representing pedicles 
‘and superior articular processes, complete the last inter- 
‘vertebral foramina for the fifth sacral nerves by their 
_eonnection with the sacral cornua. The transverse 
ses complete the notches below the lateral sacral 
angles, which are converted by ligamentous tissue into 

the anterior sacral foramina. 
Second coccygeal vertebra presents two knobs 


‘ 
At 


ee two laterally, vestiges of the neural arch 
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lateral borders are attached parts of the coceygeus muscle and great sacro-sciatic 
Deans, to the tip the external sphincter ani, and to the path the surface some 
fibres of the gluteus maximus. 


THE SPINE AS A WHOLE. 


The vertebral or spinal column (Fig, 145) is the central axis of the skeleton, 
and occupies the median line of the trunk dorsally. It the head supe- 
riorly, the ribs laterally, and through them the weight of the w extremities. 
Tt transmits the weight of these parts to the lower limbs through the eet 
with which the sacrum articulates. It also encloses and protects the spinal 
in the bony spinal canal, which is provided with a series of thirty intervertebral 
foramina on each side for the exit of the spinal nerves. The average length of 
the spine from the atlas to the tip of the coceyx, following the curves, is twenty-eight 
inches in the male and twenty-seven inches in the female, About one-quarter 
of its length is made up of the intervertebral dises. 

The profile view presents four curves, convex forward in the cervical and 
lumbar regions, backward in the thoracic and sacral. The thoracic and sacral 
curyes are primary, and occur in the early embryo, accommodating the thoracie 
and pelvic viscera. They are due to the shape of the bodies, while the secondary 
cervical and lumbar curves are due largely (if not entirely in the cervical) to the 
shape of the intervertebral dises. The latter two curves are compensatory to allow 
the erect position, and are developed after birth, Notice that the upper three 
curves pass imperceptibly into one another, while the junction of the lumbar and 
sacral curves makes an angle, the (umbo-sacral (or sacro-vertebral) angle, which 
forms the overhanging promontory of the pelvis. Weight is transmitted by the 
ayper three curves and the first one or two pieces of the sacrum to the hip-bones 
and lower extremities. In the erect position the chords of these three curves 
are in the same vertical line, the line of gravity of the head, which passes through 
the odontoid process, the middle of the bodies of the second and twelfth thoracic, 
and the ventro-inferior edge of the last lumbar vertebra. The curves add greatly 
to the elasticity and strength of the column, and thus break shocks and increase 
its resistance to injury. In addition to these, a slight Jateral curve, usually con- 
vex to the right, exists in the upper thoracic region, due probably to the greater 
muscular use of the right side of the body. Pathological exaggerations of all 
these curves may exist. Such a curvature is called scoliosis (“ curved”) if lateral, 
kyphosis (“humpback”) if dorsal, and lordosis (“bend”) if ventral, the latter 
being usually compensatory to an ankylosed hip. 

The ie view presents the bodies of the vertebrie becoming broader from the 
axis to the first thoracic, and from the fourth thoracic to the sacrum ; and becoming 
narrower from the first to the fourth thoracic, and from the first sacral to the tip 
of the coceyx. Thus, four pyramids are formed; but the total surface area 
of the bodies steadily increases from above downward to the sacram. The 
bodies are widest in the cervical and lumbar regions, where motion is most 
free. 

The rear view presents in the middle line the series of spines, nearly hori- 
zontal and about opposite the corresponding bodies in the cervical and lumbar 
regions, thus allowing free motion. The spines of the upper cervical vertebre 
are not readily felt in the living body until we reach the seventh, or sometimes 
the sixth, spine. The upper ravads spines are easily felt subcutaneously, the 
lower thoracic and lumbar less so, for they lie in the deep spinal furrow bounded 
by the masses of mu: which oceupy the vertebral grooves. 

At the sides of the spines are the vertebral grooves, bounded externally by 
the row of transverse processes. The floor of these grooves is formed by 
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the lamine, connected by the ligamenta subflava, and by the articular pro- 
vee the mammillary processes 
poe of the spine. The 


tee amb triangular 


region, and still aoe and ieee 
in the secral eg 

peaiiatt oint in ae spine is 
found i between second and third 


either side of it, is most liable to in- 5 Tene 
jury, for here a fixed part joins the 
most movable, there is a long leverage 
on both sides, and the transverse width 
is less than above or below. Notice 
that the plane between any two verte- 
bre is interrupted by the upward and 
mward projection of the articular 
processes and other parts connected 
with the nenral arch, Simple Ae 
cation between two renee is, there- 
ost iny le, unless perha 
nie eevial region, where the ie 
faces of the articular processes are 
more nearly horizontal. This is borne 


‘out in practice, where we find fracture- 
dislocation the ganmioe injury, the 
pproseates OF Deu or neural ai ing com~- 

pele fractured, if not the body 
itsel 


Ossification of the Vertebra. 
165.—The spinal column, right lateral view and 


‘The vertebrw are preformed in car aoraal'view. Chetse) 

Hilage (Eve: 146) around the notochord 
enclosing the spinal cord. In most cases three primary centres of ossification 

‘eecur—one on either side in the neural arch, and one in the body. The former 
unite rin the median line dor- 
sally to thearch, But sometimes UPPER Ehipuveeat 
this union fails for a distance, espe- 2 
cially in the lumbar and sacral regions, 


arinous 
OCESB 


vor 


JAMSVERSE 
cess 
GhiNous reoceee 


iv 
lining of orsification in the carti- Fin, 147-—Onsification of a thoracie wurtebra. (A 
Angina vorisben of = stun et) rest poracle wortebra. (Afr 


eres gap through which a spina bifida may occur. ‘The part formed by the 
“sssific centres of the neural arch constitutes a varying amount of the latera) and 
dorsal ‘aspects of the bodies (including the rib s), separated for a time from 
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the rest of the body by the cartilaginous neuro-central suture. At birth a 

vertebra consists of three ossified pe body and the two lateral halves of 

the neural arch—connected by cartilage. Later five epiphyseal centres appear— 

three of which form tips for the spinous and transverse processes, und two 

form thin plates on the upper and lower surfaces of the bodies. The mammil- 

of the lumbar vertebre have each a small centre. The costal proe- 

esses of the sixth and seyenth cervical usually, of the first lumbar sometimes, and 

i ly of other cervical vertebre, are formed from separate centres. These 

may remain separate and become cervical or lumbar ribs. The various centres 
are not wholly united until about the twenty-fifth year. 

The atlas Rayer has three centres—one for either half of the neural arch, 
formed by the tral masses and the dorsal arch, and the third for the ventral 
arch. e axis (Fig. 148) ossifies much like other vertebra, but its odontoid 

has two laterally p! centres, which unite together, and later with the 
ly of the axis, though the centre of the intervening cartilage persists through 


“EFIpHsis ON OOONTOID 
process 





AUIIGULAR CDIPAY EAE 





une 
Pa toe ‘MUR—Ossification of the axix, (After Tes- Pig, 149.—Ossification of the sacrum—horizontal sec~ 


Hon through fimst piece. (After Testut,) 


life. An epiphyseal centre also appears for the apex of the odontoid process. 
The sacrum (Fig. 149) also ossifies essentially like other vertebra, except that 
there are separate centres for the costal processes of the upper three vertebre, and 
the auricular articular surfaces have two secondary centres each. The interver- 
tebral dises ossify on the surface, but not in the centre, from the eighteenth to the 
twenty-fifth year, from below upward. The coceyz is cartilaginous at birth, and 
each ségment has commonly but one centre. e lower three ankylose before 
middle life, and these with the first still later, while bony union with the sacrum 
belongs to advanced age. 

Variations.—Two or a single lateral centre may exist in a vertebral body, 
forming a divided or a half vertebra. In the fifth lumbar vertebra the neural 
arch has often four centres. ‘The pairs on either side may fail to unite with each 
woth causing a separation of the lamins and inferior articular processes from the 

icles, ete. 

Serial Morphology of the Vertebre.—The similarity of construction of the 
vertebra in each region of the column is evident from the study of their develop- 
ment and ossification. Centra or bodies are present for all the vertebrae in man, 
but that of the atlas is dissociated from its neural arch and joined to the body of 
the axis as the odontoid process. Nothing need be said of the neural arches and 
spines, except that they are incomplete or wanting in the lower sacral and coceygeal 
regions. The articular processes are not important morphologically ; but the 
upper three are not homologous with other articular processes, but rather with 
the lateral parts of the bodies formed by the neural arches. The transverse 
processes, so called, present more difficulty as we interest. We find two 
directed processes—a ventral or costal process and « dorsal or trans- 
verse process proper. They present themse in the simplest form in the 
thoracic region, where the ventral or costal process is a separate rib, which by 
articulation with the transverse process encloses an priv foramen, the costo- 
transverse. This foramen is seen also in the cervical region, where, however, the 
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ankylosed with the transverse processes and bodies, ex 
lower cervical vertebre, they form separate cervical ribs. In the 
region the costo-transverse foramen is indicated only by a group of holes 
of and between the transverse process and the accessory tubercle, 
represents the tip of the suppressed dorsally situated transverse 
while the transverse process represents a costal process, and in the first 
sometimes exists as a separate lumbar rib. In the upper three or true 
sacral vertebre the large ventral costal processes and the dorsal transverse 
unite to form the lateral masses which articulate with the hip-bones 
means of their costal parts. The mammillary processes (best seen in the 
lumbar and lower thoracie regions) are rudiments of the much-elongated articular 
processes in some animals, as the dog, ete. 


THE THORAX. 


Besides the thoracic vertebre already described, the skeleton of the thorax 
(* breast-plate”) consists of the sternum, ribs, and costal cartilages. 


‘The sternum or breast-bone (Fig, 150) is a long, thin, flat bone, situated sub- 
cutanconsly in the middle of the ventral wall of the thorax. It is connected 
with ic part of the vertebral axis by the cartilages of the first seven 
ribs on each side, and, shroagh the attachment of the clavicle, it connects the 

irdle and the rest of the upper extremity with the vertebral axis. It 
lies obliquely, so that its lower end is farther forward than the upper. The 
oa ls to the lower border of the second, the lower end to the 

of the ninth, thoracic vertebra. 

Tt consists of three parts, derived from six original segments, The first seg~ 
m ipper part, remains separate through life as the manubrium (“ handle”) 


form the gladiofius ( little sword”) or body (eet tke” . The sixth or ise 
segment, forming the zxiphoid or ensiform (“sword-like”) process or appendi: 

feet ecinn), ramains cartilaginous and distinct to advanced age, when it may 

whole or in part, and ankylose with the body, It is usually bent, and 

often notched, or bifid. Tt lies in a plane behind that of the body of 

"the sternum the cartilages of the seventh ribs, The sternum is longitudinally 

convex in front, concave behind, and presents transverse ridges where the segments 
unite, It consists of loose cancellous tissue with a thin shell of compact bone. 

The manubrinm forms the upper border of the sternum, which is deeply notehed 

in the middle (interclavicwlar notch), and presents at its lateral angles two depressed 

5 preaie: ward, outward, and backward, where the elavicles articulate. 

On each side of the manubrium, at the widest part of the sternum, is a rough 

_ triangular surface for union with the cartilage of the first rib. Below this the 

sternum rapidly narrows to the junction of the manubrium and the body, indi- 

, front by a prominent tranaverse ridge, which is easily felt through the 

is an important landmark. The second costal cartilages articulate with 

formed of two demi-facets, one on the manubrium and one on the body. 

rd, fourth, and fifth costal cartilages articulate with the sides of the body at 

‘of the transverse ridges between the segments.’ The sixth and seventh 

lcartilages articulate with the sloping and narrow sides of the lower segment 

of the body, the facet for the seventh cartilage being completed by a demi-facet 

ont Fecilioem process, The spaces between the articular facets correspond to 

th spaces, and narrow from above downward. 


alations of the second, third, fourth, fifth, and seventh tilages with two adjacent 
correspond to the articulations of the heals of their rite with two adjacent vertebra, 


or pre-sternum, united we fibro-cartil to the ean four segments which 
it ttl 





‘the ; gg tenure 
‘rectus abdom to the and ti Ee paper ige ten 
Sorte he leo foamlen Babiod Same 


WereneteNintee 
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‘CARTILAGI 


FOR SEVENTH GOBTAL 
CARTILAGE. 





FiG. 150,—The sternum, ventral aspect. (Spaltehols.) 





angles, the sterno-hyoid and sterno-thyroid ; laterally, in the lower four segments, 
the triangularis sterni; to the ensiform process, the diaphragm, On the sides: 
between the facets, the internal intercostals. 

‘The sternum articulates with seven, and occasionally eight, costal cartilages 
and the clavicle on cach side, 


‘The sternum is subcutancous at the bottom of the stesnal groove, which is due 
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to the lateral prominences of the pectoral muscles, and is limited above by the 
interelavicular notch and below by the eatepieroa depression, due to the promi- 
nenee of the seventh costal cartilages above the level the ensiform process. 
The proportionate length of the body of the sternum is greater in the male than 
in the female. Its average length is six inches in the adult male, somewhat less 
in the female. 
t—The sternum is formed by the fusion of the ventral cartilag- 
inous of the upper ribs into two lateral bars, which later fuse together 
eee except in Earel canis where 2 ne peruse exists, a 
ification is irregular, but usually the first two segments present a sin; 
imary centre, while two laterally plead centres commonly oceur in the pe 
eames By the failure of the latter to unite across the median line a 
median foramen or a vertical fixcure may be left. 


The ribs (coste) extend in twelve pairs from the thoracic vertebra in an out- 
and forward curve toward the median line in front. ‘They form the lateral 
of the thoracic cage, and are prolonged in front by the costal cartil 

upper seven pairs of the latter pass to the sternum, the corresponding 
seven pairs of ribs are called true or sternal ribs, while the lower five pairs are 
called false or asternal ribs. Of the latter, the lower two pairs are call a ote 
ribs, as their forward ends are free, while those of the three pairs above them are 
connected together. The length of the ribs increases from the first to the eighth, 
and thence it decreases to the twelfth. The greatest breadth is found at the sternal 
end. The ribs are highly elastic, owing to their slendernexs and curvature. 

‘The general characters of typical ribs are best marked in ribs like the seventh, 

near the centre of the series, A typical rib (Fig. 151) consists of an enlarged 


‘ANaLE, 


Fig, 151.—The eighth rib of the right side viewed from behind. (Spaltebol,) 


yertebral end, or head, joined by a constricted neck to a shaft, presenting a 
tuberele, an angle, and a sternal end. The head shows two articular facets, sepa- 
tated by a slight horizontal ridge, to which the interarticular ligament from the 
intervertebral disc is attached. The facets articulate with the two demi-facets 
on the sides of the bodies of two contiguous vertebre. The lower facet is the 
and larger one, and articulates with the vertebra which corresponds 
number to the rib, and it is the only facet where there is but one. The neck 
‘is the part between the head and the tubercle. It is rough behind and along the 
upper and lower borders for the costo-transverse ligaments, and forms the ventral 
J ‘of the costo-tranaverse foramen. The tuberele is divided by an oblique 
r into an inner and lower smooth portion for articulation with the front of 

i of the transverse process of the vertebra of the same number as the rib, 
eae outer and upper rough part for the posterior costo-transverse ligament. 
body, or shaft, beginning with the tubercle, extends to the cupped sternal end, 
receives the costal cartilage. It is laterally compressed, so as to present 

outer surfaces and upper and lower border the inner aspect of the 

border is the subcostal groove, which lodges the intercostal vessels and 












“y 





‘FIG, 152,—The sixth rib of the right side viewed from the middle Une of the body. (Spalteholz) = 


‘The back of the angle is rough, for the attachment of the iliocostalis muscle and 
its upward continuation, At the angle the ribs from the third to the twelfth are 
also bent on a horizontal axis, so that if they be rested on their lower borders the 
head end of the ribs curves upward from the angles. This curve increases from 
the third to the seventh, and thence decreases to the twelfth. ‘The head end of 
the first and twelfth bend slightly downward ; that of the second is in line with 
the shaft. ‘This curve is sometimes spoken of as a twisting of the rib on itself. 
Tt increases the obliquity of the ribs as far as the seventh or eighth. . 
Peculiar Ribs.—The jirst rib (Fig. 153) is the least oblique, and is so placed 
that its surfaces present upward and downward. If laid on its lower surface, the ' 
head end does not bend up, but slightly down. The small head has but a 
single facet, the neck is long and narrow, and the tubercle and angle coincide. — 
On the broad superior surface near 
the centre of the internal border — 
is a rough mark, the sealene tubercle, 
the origin of the scalenus anterior 
muscle, It separates a groove in 
front for the subclavian vein from 
one behind for the subclavian artery. 
Behind the latter groove are attached 
the first digitation of the serratus 
magnus externally and the sealenus 
medius internally, ‘The subeostal 
groove is wanting. The second rib 
(Fig. 153) has no upward curve of 
the head end, but it lies almost per- 
fectly flat, The upper surface looks 
obliquely outward, and has a promi- 
nent roughness for the serratus ma; 
“ aac nus. The angle is butslightly marked. 
viewed fot utara teat et be OF the rebe stu "The tenth rib has usually a single facet 
on the head, sometimes two facets. The 
eleventh rib has but one facet, no neck or tubercle, a slight angle, and a shallow 
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subcostal groove. The tirelfth rib resembles the eleventh, but has no angle and 
no subcostal groove. It is shorter, and may be rudimentary, measuring less than 
1 inch in important point in lumbar incisions, It either lies flat 
on its , or its head end may bend slightly downward. Its outer 
surface may incline somewhat pacer 
__ Variations.—Thirteen ribs may occur on one or both sides, from the presence 
a cervical or lumbar rib. The additional ribs are developed from the costal 
processes, and are usually short and imperfect, jally the lumbar. Very 
eeu longa thomicic rib occurs. The tenth rib may haye no articular facet 
on 


Onsification.—The ribs are preformed in cartilage, and have a single primary 
the le. Much later two epiphyseal centres Appear abe fo the 
aa tubercle—which become united to the rest of the bone by 

year. 


THE COSTAL CARTILAGES. 


cartilages are bars of hyaline cartilage ‘ing the ribs toward 

In direction the first ieee slightly ae FA well as inward, 

the second is horizontal, and the rest, down to the eleventh, are directed suc- 

cessively more and more upward in passing inward. Their breadth diminishes 

from the first to the twelfth, and is greater ut the costal than at the sternal end 

ilage, Their length increases to the seventh, and thence becomes 

. In shape they resemble the sternal ends of the ribs. The inner 

it the upper seven are connected with the sternum, the first being 

with it, the others articulated. The cartilages of the upper three false ribs 

at their upturned, narrow, inner ends to the lower border of the 

next above. cartil of the floating ribs are short, and have a 

. The borders surfaces afford attachment to muscles—the 

the triangularis sterni, from the second to the sixth, and to the 

ragm and tranaversalis in the lower six; the borders to the internal inter- 

stals. The costal cartilages represent unossified epiphyses of the rib-shafts, 

ec cartilages are covered by a thick perichondrium, beneath which super- 

ficial ossification may occur in advanced life. This change occurs quite regularly 

in the first cartilage, but in the others less commonly, at a later period, more par- 
7 in front, and more often in the male than in the female.” 


THE THORAX AS A WHOLE. 


‘The bony thorax (Figs. 154, 155) forms an i lar, truncated cone, com- 
from before backward. It is longer behind than in front, so that its 
reniform aperture, or inlet, looks slightly forward as well as upward, 

ne of the lower opening, or base, also looks forward and downward. 

the irregular base is formed by the two curved lines of the edges 

ix pairs of ribs and cartilages, converging to the xiphi-sternal 

n, and bounding the subcostal angle, in the centre of which projects the 

a The dorsal wall, formed by the thoracic vertebre and the ribs 
ihe angles, is convex from above downward, The backward curve of 
ibs forms a broad furrow externally, the rerfebral groove, on each side, 
m the angles of the ribs and the vertebral spines, which lodges the erector- 
muscle . This backward position of the angles of the ribs, about on 
with the lorecto spi 8 the flatness of the back which allows the 
- The central wall, formed by the sternum 

i is inclined downward and forward at an angle of 20° or 25° 

wertical plane, and. is ightly . The aides, formed by tle 
‘the angles to the cartilages are convex from above downward ; much 
before backward. From about the ninth rib down they slant 
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Fro. 154,—The skeleton of the thorax, front viow, (Testut.) 


inward, The interior corresponds in shape to the exterior, except for the median 
projection of the vertebral bodies, which makes the median antero-posterior diam- 





Fig. 155.—The wkeleton of the thorax, dorsal view, (Testut.) 


eter less than that on either side, and only little more than one-half of the corre- 
sponding external diameter. The lateral grooves formed by the forward projee- 
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tion of the vertebral bodies and the backward curvature of the ribs lodge about 
as the lungs as lies in front of a transverse plane tangent to the are 
of the thoracic curve. This circumstance, together with the wide transverse 
diameter characteristic of man, throws the weight farther back, and makes easier 
the balance aronnd the spinal axis in the erect position, 

The ribs are more and more oblique from above downward as far as the 
seventh or lower—a fact due in part to the increasing downward curvature from 
the head to the angle, and in to the sarees lower position of the trans- 
verse processes of the lower thoracic vertebrae. is increasing obliquity of the 
ribs makes the eleven intercostal spaces wider at the sides than behind. These 
spaces contract again somewhat.in front from the third to the eighth. They are 

~ widest in the upper three spaces, and wider in inspiration than in expiration. It 
should be remembered that the circumference of the right half of the thorax is 
usually about half an inch larger than that of the left. Note that the lower pal- 
Ee end of the gladiolus is on a level with the lowest part of the fifth rib. At 
irth the thorax may measure even more from before backward than transversely, 
as is the ease with quadrupeds. This is due to the absence of the angles and to 
the less varyatete.ot the ribs at this period. In the female the thorax is rela~ 
tively shorter, and deeper from before backward, although the latter diameter is 
actually less than in the male, 

The thorax is admirably adapted for the combined purpose of protecting its 

contained viscera and allowing the movements necessary in respiration. This is 
ided for by the presence of a number of separate bones, the ribs, which serve 
protection, and each of which has a moderate amount of motion. 


THE BONES OF THE UPPER LIMB. 


indle, the humerus in the arm, the radius and ulna 
|, metacarpal, and phalangeal bones in the hand. 


The skeleton of the i limb comprises the clavicle and seapula, forming 


See eemlarshior eh if 
in Raeinneed the o 
THE CLAVICLE. 


The elaviele (“tittle ke fs or collar-bone (Figs. 156, 158) passes outward and 
backward from the top of he sternum to the acromion process of the scapula, 
and forms the connecting link between the trunk and the arm, affording a 
fulcrum in the movements of the latter. It is curved like an italic /. Its inner 


END 
Fio, 156,—The right clavicle, upper surface, (Spaltebole) 


tw prismatic or cylindrical, is convex forward like the thorax below it; 
its outer third, flattened from above downward, is concave forward, corresponding 
‘to the hollow eae 

superior surface is flat and broad in its third, where it is overlapped 
“by the attachment of the trapezius behind and the deltoid in fro h a subeu- 
“taneous aren between. In the inner two-thirds it is rounded and subeutaneous 





e 





Fig. 167—Areas of muscular attachment, upper surface of right clavicle, 


near the dorsal border at the junction of the outer fourth and the inner three 
fourths. These respectively give attachment to the trapezoid and conoid portions 
of the coraco-clavicular Dene Internal to the conoid tubercle is a shallow 
groove for the insertion of the subclavius muscle. Near the sternal end is < 





“‘ACROMIAL 
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RHOMBOID 
IMPRESBION 





STERNAL END 
Fig, 164 —The right clavicle, under surface, (Spalteholz) 


rough impression for the rhomboid ligament which binds the clavicle to the first 
rib. Internal to this impression is a facet where the clavicle plays on the first 
costal cartilage. This facet is continuous with the sternal facet, and close beside 
it the sterno-hyoid musele is attached. The dorsal surface, like the ventral, is 


Dar) 





Fig, 124 —Areas of muscular attachment, lower surface of right clavicle, 


merely a rough border in its outer third, where the trapezins muscle is inserted. 
Tn its inner two-thirds it is broader and smooth, and arches over the subclavian 
vessels and the brachial plexus. The nntrient foramen is usually seen passing 
outward near the middle of this surface, but sometimes it is on the inferior sur- 
face. Part of the clavicular attachment of the sterno-cleido-mastoid is found at 
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the sternal end of this surface. The border! separating the dorsal and inferior 
surfaces passes from the conoid tubercle to the rhomboid impression, 

‘The sternal end is expanded into a triangular or oval articular surface, which 
plays upon the interarticular fibro-cartilage between it and the sternal facet. Its 
rough lers give attachment to the sterno-clavicular and interclayicular liga- 
ments. The acromial end mts an oval articular surface, elongated from 
before backward, and bevelled inferiorly, which articulates with the acromion 
process of the scapula. Its upper surface is on a little higher level than that of 
the acromion. 

The clavicle has no medullary cavity, but is composed of cancellous tissue with a 
shell of compact bone. It is more or less subcutaneous throughout, but especially so 
in the intermuscular interval near its centre. Fracture is very common, especially 
at the junction of its two curvatures (inner two-thirds and outer one-third). The 
clavicle is longer, stronger, rougher, and more curved in the male than in the 
female, and on the right side than on the left. In the male it also inclines 
slightly upward as it passes outward. 

Ossification.—The clavicle is the first bone to ossify. It begins in membrane, 
but quickly extends into the underlying cartilage of the precoracoid bar. An 
epiphysis, appearing at the sternal at between the eighteenth and twentieth 
years, is united to shaft about the twenty-fifth year. 


THE SCAPULA. 

The scapula (Figs. 160, 162) is a large, flat, triangular bone, forming the 
dorsal part of the shoulder-girdle. It rests upon the upper and back part of the 
pas eee arg suspended te 

wumerus, Its surfaces are ventral on 

and dorsal ; its borders superior, in- iron cvavicus suremion 
ternal, and external; and from its 

external angle or head, which bears 

an articular surface, projects the 

coracoid process, The spine, . pro- 

Ton; into the acromion process, 

he from its dorsal surface. 

e ventral surface, or venter, pre- 
sents the subscapular fossa, a deep 
concavity most marked above. From 
the imer two-thirds of this fossa, 
oi = ace by three or four ob- 
ique ridges, the subscapularis mus- 
cle ae This fossa is separated 
from the internal border by a linear 
area, which, with its two triangular 
expansions opposite the upper and 
lower angles, gives insertion to the 
serratus magnus muscle, Externally, 
the fossa is li by a smooth, 

inent ridge descending from the 
Fad of the bone, From the narrow 


groove between this ridge and the ex- aN 


ternal border arise some fibres of' the “mon? 

subscapularis, The convex dorac! Fis. 160—The right scapula, ventral view, (Spaltebole) 

wurfaceor dorsum is unequally divided : 

by a prominent ridge, the spine, into an upper smaller supraspinous fossa, and 
‘No other bonler weeds description. ‘The clavicle is often described as having three surfaces 


‘and three borders in its inner two-thirds, and two in its outer third. In this less common or less 
condition the ventral border is expanded in its centre for the attachment of the 
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a lower larger infraspinous ‘ving origin to the suj inatus and infra— 
spinatus muscles, pare Sac rad pees commu: around the outer 





FAG, 161.—Areas of muscular attachment, ventral surface of right scapala, 


border of the spine by means of the great scapular notch, which corresponds to the 
neck of the bone, Berar the suprascapular nerve and vessels from one fossa 





Fis ca 
Pemion aXe 


¥1G, 162.—The right scapula, dorsal view. (Spalteholx) 


to the other. An oblique ridge ranning from below the glenoid fossa to the verte- 
bral border just above the inferior angle separates the infraspinous fossa from a 


& 
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narrow space between this ridge and the external border. This space gives origin 
to the teres minor muscle above and the teres major, on the broader portion, below. 
‘The massive triangular spine of the scapula commences about the upper fourth 

of the vertebral border as a smooth, expanded, triangular surface, covered by a 
bursa over which the lower part of the trapezius glides to be inserted into a 
tuberele beyond. From this point, projecting backward and upward, and 
becoming more and more elevated, it extends outward and a little upward to 
i of the neck of the seapula. Thence it is continued forward and out- 

ward as the flat, ee acromion (“summit of the shoulder”) process, aver- 
hanging the shoulder-joint. The upper and lower smooth, concave surfaces of 
the spine form part of the supra- and tag ies fossw respectively. Of the two 
unattached borders, the short, smooth, and concave external border arises at the 


neck of the scapula, where it bounds the t scapular notch, and is continuous 
with the under surface of the acromion, ¢ more prominent subentaneous dorsal 
border, or crest, is rough, broad, and serpentine, mmencing at the above-men- 
tioned triangular 


surface, it passes outward to become continuous with the rough, 


Fi6. 168,—Areas of muscular attachment, dorsal surfie of right scapula. 


subeutaneons upper surface of the ucromion, The upper lip of the crest is con- 
tinuous with the inner border of the acromion, and to them is attached the trape- 
zius muscle as far as the oval facet for the outer end of the clavicle, on the inner 
border of the acromion near its tip. The lower lip of the crest is continuous 
with the outer border of the acromion, with which it forms an angle, the aeromial 
angle, and from them the deltoid takes origin. From this angle the measure- 
ments are taken to determine the length of the humerus, To the apex of the 
seromion is attached the coraco-acromial ligament, and its under surface, con- 
tinuous with the upper surface and the outer border of the spine, is smooth and 
covered by a bursa. 
The internal or vertebral border (or base) is long and irregularly convex. 
ite the commencement of the spine it bends more sharply, and here 
is the rhomboideus minor muscle, while bel is area the rhomboideus 
Major is attached by a fibrous arch, and abov 
The ior border, short, sharp, and concave, ext 
to the base of the coracoid process, where it presents the suprascapular notch, 
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converted into a foramen by the transverse ligament (sometimes by a ass of 

| bone), The foramen transmits the suprascapular ne from the ligament 

i and the adjacent border the omo-hyoid im arises, external or azillary 

] border is quite thin, and just below the glenoid fossa presents a rough impression, 
from which the long head of the triceps arises. A little below this is a groove 
for the dorsal artery of the scapula. 

The long, row |, thick inferior angle is often called the angle of the scapula. 
To its dorsal aspect some fibres of the latiskinus darks nuseletare tly 
attached. The external angle presents the head, supported on a Ce ie 
neck, and bearing the articular glenoid cavity for the humerus. ‘The glenoid cavity 
is shallow and pear-shaped, with the narrow end above, and indented on its ven- 
tral lip above its centre. It looks outward, upward, and forward. To its rim is 
attached the glenoid ligament, which dee the shallow cavity, and outside of 
this the capsular ligament is attached. long head of the biceps arises from 
its upper extremity. From the upper border of the neck the thick, cora~ 
coid (“like a crow’s beak”) process rises nearly vertically for a short distan 
and then bends sharply ft and outward in front of, and more or less paral 
with, the acromion. From the tip of the process arise the short head of the 
biceps, the coraco-brachialis, and the costo-coracoid ligament. To its inner border 
the pectoralis minor muscle is attached, and to its outer border the coraco-acromial 
ligament. Its superior surface is , and affords attachment, near the base, to 
the coraco-clavicular ligament (conoid and trapezoid portions), 

When the arm hangs by the side the scapula rests upon the ribs, from the 
second to the seventh inclusive, and the inner end of its spine corresponds to the 
third thoracic spine’ or the space below it. The distance between the spines of the 
vertebree and the vertebral border averages two inches, The tip of the coracoid 

rocess is palpable below the clavicle and internal to the humeral head, except in 
fat subjects. The dorsul border of the spine, the upper surface of the acromion, 
and the lower part of the vertebral border are also subcutaneous. 

Ossification occurs in cartilage from two primary and five secondary centres. 
From the primary centres the body and coracoid process are formed. The coracoid 
joins the Bay, about the fifteenth year, when two centres appear in the acromion, 
which soon unite together and jom the spine about the twentieth year, though 
sometimes this union fails, and the acromion is movable on the spine. Two other 
centres appear in the cartilage along the vertebral border, and another between * 
the glenoid cavity and the coracoid process. 

Vorphology.—The coracoid process represents the coracoid bone, or ventral 
bar of the shoulder-girdle of aes animals. Its ventral end has degenerated 
into the costo-coracoid ligament. The glenoid fossa is the mecting-pomt of the 
eoracoid and the dorsal segment or seapula, The precoracoid bar of the shoulder- 
girdle is replaced by the clavicle in man, 


THE HUMERUS. 


‘The hwmerua (Figs. 164, 166) constitutes the skeleton of the arm, and extends 
downward and slightly inward from the shoulder to the elbow. It presenta, like 
all long bones of the limbs, an u per and a lower extremity and a shaft. 

The large upper extremity includes the head, neck, and two tuberosities. The 
large cartilage-clad head represents about one-third of a sphere, whose vertical 
diameter is slightly longer than the transverse. It is directed inward, upward, 
and backward, at an angle of 130° with the axis of the shaft, to articulate with 
the glenoid cavity of the scapula. The anatomical neck is the slight constriction 
below and external to the head, to which the capsular ligament is attached. 
Superiorly, it is a mere groove between the head aaa the tuberosities. The latter 
are separated from one another by the commencement of the bicipital groove. 
The great tuberosity, the higher and more dorsally placed, is continued up from 


¥ And aleo to the fisure between the upper and lower lobes of the lung. 


THE HUMERUS. 
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Poo. V4—The right humerus, front view. (Testut ¥in. 165—Arens of muscular attachment, ventral 
aspect of right humerus. (Testut) 
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Fro. 165.—The right humerus, rear view. (Testut Fio, 167.—Areas of muscular attachment, dorsal sur. 
face of right humerus, (Testut,) 
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the shaft nearly to the level of the head. Of the three facets 
oi I aspect, the upper gives insertion to the supraspinatus, the 

infraspinatus, and lower to the teres minor muscle. 
jinent small tuberosity looks forward and gives insertion to the subscapularis 
‘The surgical neck, so called from the aa of fracture here, is where 

joins the yj extremity. 

cylindrical above, transversely expanded and triangular below, is 
twisted inward in descending. It ts external, internal, and dorsal surfaces 
by external, internal, and ventral borders. The external and internal 
slightly marked above, become prominent below as the external and 
ii supracondylar ridges, which descend to the condyles. From each of 
these an intermuscular septum arises, and from the upper two-thirds of the 
ridge arises the brachio-radialis muscle, and from its lower third the 
extensor carpi tadialis longus. he external border extends down from the back 
of the great tuberosity, and is ane near the middle of the shaft by the 
museulo-spiral groove. The internal border commences above just below the 
head,’ and near its centre presents a rough impression, extending on to the adja- 
cent inner surface, for the coraco-brachialis muscle. The venéral border starts 
above from the front of the great tuberosity as the outerglip of the bicipital 
groove, and ends below in the ridge separating the trochlea and capitellum, "The 
internal surface in its upper third presents the vertical bicipital groove, which 
ere the long tendon of the biceps, Its two rough lips give insertion, the outer 
to pectoralis major, the inner to the teres major below, and above to the 
Jatissimus, which is also attached to the floor of the groove. A little below the 
centre is seen the nutrient foramen, directed downward. ‘The external surface pre- 
sents just above the centre a rough V-shaped impression for the deltoid insertion, 
immediately below which the musculo-spiral groove is seen winding downward 
and forward after ving the outer border. The hind or lower portion of this 
is traversed by the musculo-spiral nerve and the superior profunda vessels, 
while its uj part, together with the lower half of the external and internal sur- 
faces and of the ventral border, gives fe to the brachialis musele. The dorsal 
swface, unequally divided by the musculo-spiral groove, gives origin above the 

latter to the external head of the triceps, and below it to the internal head. 

The lower extremity is transversely elongated, flattened from before backward, 
and curved forward. From within outward notice the following parts: The 
prominent internal condyle is flattened and inclined slightly backward, forming 
a shallow groove behind, traversed by the ulnar nerve, From the front of its 
extremity arise the pronator radii teres and the common tendon of the superficial 
flexor muscles in the forearm, below which the internal lateral ligament is 
attached, The articular surface is divided by a ridge (which corresponds to the 
jnterval between the radius and ulna) into a large internal and a smaller external 
lee ‘The internal part, or trochlea (“ pulley ”), is a pulley-like surface, grooved 

the middle, which articulates with the great pigincadl cavity of the ulna. It is 
‘obliquely placed, so that it extends upward and outward behind, and its inner 
‘margil much lower than its outer. It is broader behind than in front, 
_ and its surface forms three-fourths or more of a circle. Above it notice the large 
leer: fossa behind and the smaller coronoid fossa in front, receiving, respec- 
alee saad process in extension and the coronoid process in forced flexion 
of the forearm. The external part, the capitellum (‘little head”), or radial head, 
‘small rounded surface, which, with the groove internal to it, articulates with 
head of the radius. It looks forward, and is confined to the ventral and a 
the inferior surface. Above it in front is a slight depression for the edge 
head of the radins in complete flexion of the elb The external condyle 
on the same horizontal plane with, but less prominent than, the internal, To 
‘attached inferiorly the common tendon of the fore: 
| lateral ligament, and, more dorsally and internally, the anconeus muscle. 


Ft is usally described as containing the inner lip of the bicipital groove. 
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Tn its natural position the humerax is twisted inward so much that the internal 
condyle, which is in line with the head above, looks more backward than inward. 
The Babee or longest axes of the peer and lower extremities make an angle of 
torsion of 30° with one another, whi rence the amount of twisting of the 
bone. The humerus averages 13 inches in length in the male and 12 inches im the 
female. The condyles alone are subcutaneous, and are important as landmarks. 

Varieties —The thin plate of bone between the olecranon and coronoid fosse 


is sometimes perforated, formi: ker Hesaneang foramen. A small hook-like 
juprcondglar proceet, connected by a fibrous band with the internal condyle about 
2 inches below it, is oceasionally found. It represents a similarly placed bony fora~ 
men in many animals, and, like it, transmits through the arch the median nerve 
and often the brachial artery or a large branch of it. 

Ossification occurs from a primary centre in the shaft and six or seven second- 
ary centres in the extremities. In the upper extremity centres appear in the 
head, great tuberosity, and sometimes in the small tuberosity, which, after fusing 
together, join the shaft about the twentieth year. In the lower extremity centres 
wppear in the trochlea, eapitellum, and outer and inner condyles, the three former 

which, after coalescing, unite with the shaft in the seventeenth year. The 
inner condyle forms a distinct epiphysis which unites somewhat later, 


THE ULNA. 


The una (“elbow-bone”) (Figs. 168, 170), the inner bone of the forearm, 
is parallel with, but longer than, the radius by nearly the length of the olec- 
ranon, It is inclined downward and outward from the humerus, so that the 
great tuberosity and capitellum of the humerus and the lower end of the ulna 
are in a straight line. 

The ircegular upper extremity is the thickest part, and presents for articulation 
with the trochlea of the humerus the great sigmoid (“sigma-like”) cavity, This 
looks forward and npward, is concave from above downward, and presents a lon- 
gitudinal ridge which fits into the groove of the trochlea, At the middle of the 
cavity is a constriction (sometimes a groove) which represents the limit between 
the upper and hind part formed by the olecranon, and the lower and fore part 
formed by the coronold process. 

The thiek olecranon (*elbow-head ”) process forms the highest part of the ulna. 
On its broad upper surface the triceps is inserted dorsally, while the front of this 
surface projects in a beak which overhangs the great sigmoid cavity, and fits into 
the olecranon fossa of the humerus in extension of the elbow. The dorsal surface 
is triangular and subcutaneous, except for a bursa covering it. The margins of 
the ventral or articular surface give attachment to the internal and posterior liga- 
ments of the elbow. From a tubercle on ite inner side part of the flexor carpi 
ulnaris arises. The coronoid (“ crown-like”) process projects forward from the 
upper end of the shaft. Its sharp ventral edge, or apex, ix received into the 
coronoid fossa of the humerus in flexion. The ventral and internal nei of 
its upper or articular surface give attachment to the anterior and internal liga- 
ments of the elbow, respectively. The antero-inferior surface is rough, and, 
together with the tuberosity at its lower end, gives insertion to the brachialis. 
The oblique ligament is attached to the outer part of the tuberosity. On the 
inner edge of this surface is a tubercle from which part of the flexor sublimis 
digitorum arises, and from the ridge below it parts of the pronator radii teres 
and flexor longus pollicis arise, On the onter side of the upper end of the 
coronoid process, and continuons with the great sigmoid cavity, is the con- 
cave, oval, small sigmoid cavity for articulation with the side of the head of the 
radius. 

The shaft tapers from above downward. It is curved inward above, outward 
below, as well as slightly backward. ‘Triangular in the upper three-fourths, more 
rounded below, it presents the following parts : The anterior or ventral border runs 
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from the inner margin of the coronoid process to the front of the styloid process, 
becoming continuous in its lower fifth with the oblique hore rid; ‘ The 
busin or dorsal border begins at the apex of the subcutaneous triangle behind 
olecranon, and runs sinuously to the back of the styloid process, becoming 
leas distinct below. The cateaal or interosseous border, faintly marked below, is 
ly marked in the middle, and gives attachment to the interosseons mem- 
brane. It bifureates above into two lines which pass to the two ends of the small 
sigmoid cavity, and enclose a triangular space which, with its prominent dorsal 
border, called the supinator ridge, gives origin to the supinator muscle. The ven- 
tral surface gives origin in the concave upper three-fourths to the flexor profundus 
digitorum, and in the lower fourth, below the oblique pronator ridge, to the pro- 
nator quadratus. In the middle third is the nuértent foramen, directed upward. 


Fro. The bones of the right forearm, ventral Fi, 169,—Areas of musoular attachment, ventral 
low. "thestut “ Eee aspect of the falius and Ulnn, ss 


The tnfernal surface gives origin to the flexor profundus digitorum in its upper 
three-fourths, below which it is subcutaneous. The dorsal surface is inclined 
slightly outward. To a triangle on its upper fourth, marked off by an oblique 
line from the supinator ridge to the dorsal border, the anconeus is inserted behind 
and internal to the supinator triangle. Below this a vertical ridge separates an 
internal area, covered by the extensor carpi ulnaris, from an external area, from 
Which arise in order from above downward the extensor ossis metacarpi pollicis, 
the extensor longus pollicis, and the extensor indicis, 
The Jower extremity is small, and presents (1) a rounded head with a fi 

Semiltinar articular facet inferiorly, which plays upon the tr 

! @ convex facet externally received into the sigmoid cavity of the 
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radius; (2) the cylindrical Nien (“pillar-like”) process, which descends from 
the inner and back part of the head. ‘To its extremity is attached the internal 
lateral ligament, and to the depression at the outer side of its base the triangul 
fibro-eartilage. In the groove behind and between it and the head glides the 
tendon of the extensor carpi ulnaris. 
The subcutaneous parts are the triangular hind surface of the olecranon, the 
dorsal border, the lower fourth of the inner surface, the styloid process, and, in 
jon, the outer and fore part of the head, Notice that the ulna does not 
articulate directly with the carpus. 
Ossification occurs in cartilage from one primary centre for the shaft. The 
Spee end of the olecranon, ossified from a secondary centre, joins the shaft in 
e sixteenth or seventeenth year. The lower extremity, ossifying from an 
earlier formed centre, joins the shaft from about the eighteenth to the twentieth 
year. 


THE RADIUS. 


‘The radius (“spoke”), the outer bone of the forearm, takes little part in the 
elbow-, but the principal part in the wrist-joint, articulating with the scaphoid, 
semilunar, and ulna below, the humerus and ulna above. 


PosTenio! 
BORDER 






OBTERION 
BORDER 





srrio1o ferrio10 
process ROCESS \ 
F19.170.~The bones of the right forearm, dorsal Fro, 171—Arens of muscular attachment, dorsal 
view. (Testut,) aspect of radius and ulna, 
The dise-shaped upper extremity, or head, presents, superiorly, a shallow artic- 





ular depression with an encircling rim, which articulate respectively with the 
eapitellum of the humerus and the groove internal to it. Owing to the ventral 
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of the capitellum, contact between the latter and the radius is most 

in flexion of the elbow. Its smooth, short, vertical margin is deeper 

, where it articulates with the small sigmoid cavity of the ulna, than 

ly, where it is embraced by the orbieular ligament. Below the head 
constricted neck, which is continuous with the shaft opposite the bicipital 

. The latter, situated ventro-internally, has a rough dorsal ‘ion 

for insertion of the biceps tendon and a smoother ventral part covered by a 


triangular, curved outward and slightly backward, and becomes 
ww. The internal or interosseous border, sommareing below the bicipital 
ity, is prominent in the middle three-fifths, and divides in the lower fifth 
which to the two ends of the sigmoid cavity. The interosseous 
membrane is attached to it. The ventral or anterior and the dorsal or posterior 
, commencing also at the tuberosity, pass obliquely downward and outward 
as the ventral (anterior) and dorsal (posterior) oblique lines to the junction of the 
upper and mi irds, and thence descend to the front and back of the styloid 
ess, becoming less marked below. To the ventral oblique line the flexor sub- 
imis digitorum is attached. The area between the two oblique lines, externally, 
gives insertion to the supinator as far down as the rough impression for 
pronator teres, situated about the middle and at the most prominent part of the 
external surface. Below this point the external surface is covered by the exten- 
sor tendons. The ventral surface gives origin in its upper two-thirds to the flexor 
longus pollicis, and its lower fourth gives insertion to the pronator quadratus, 
The ie , directed upward, is seen above the middle of this surface, 
‘The dorsal surface in the middle third gives origin to the extensor ossis metacarpi 
‘is above and to the extensor brevis pollicis below. Its lower third is covered 
extensor tendons. 
The lower extremity is broad, thick, and quadrilateral. The large inferior or 
carpal surface, concave and triangular, is divided by a ridge into an outer tri- 
surface, which articulates with the scaphoid, and an inner quadrilateral 
surface, which articulates with the semilunar. At the lower end of the inner 
surface is the narrow sigmoid cavity, concave from before backward, which articu- 
ates with the head of the ulna. It is at right angles to the carpal surface, and 
the smooth margin between them gives attachment to the base of the triangular 
i i A transverse ridge at the lower end of the ventral surface limits 
the attachment of the pronator quadratus, and to it and the narrow space below 
it the vena pigaaics of Ses wrist-joint is pcr ee outer or dorsom-erternal 
mtrface is pro! nasa lownward onto the stout, pyramidal, subcutaneous atyloid proc- 
88, The latter lower than the styloid process of the ulna, and is an important 
Tandmark in diagnosticating fractures. ‘To its tip is attached the external lateral 
ent, and to its base the brachio-radialis muscle. ‘Two grooves, separated by a 
are seen on this surface ; the ventral one gives passage to the tendons of the 
extensor ossis metacarpi pollicis and the extensor brevis pollicis; the dorsal and 
inner one, sometimes subdivided by a low ridge, gives passage to the tendons of 
e extensores carpi radiales longus and brevis. dorsal surface extends lower 
the ventral, and of its two grooves the narrow external one for the extensor 
pollicis is separated from the last-mentioned we on the outer surface 
ominent subcutaneous tubercle. The inner dorsal groove transmits the 
communis digitorum and the extensor indicis tendons. ‘The posterior 
ligament converts these grooves into canal its attachment to the 
ing the styloid process, and the inner mangi 
Tadiug is more deeply placed than the ulna, In supination the two bones 
allel ; in pronation the radius crosses the ulna. 
js from one primary centre in the shaft, a secondary cen 
the shaft in the seventeenth year, and 
lower extremity, which appears first, but does ‘not an! 
| the twentieth year. 


a 
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THE BONES OF THE HAND. 


‘The skeleton of the hand is composed of the bones of the carpus and meta- 
carpus, and the phalanges, forming the skeleton of the wrist, the palm, and the 


digits, respectively. 
THE CARPAL BONES. 


‘The eight carpal bones (Figs. 172-176) are arranged in two rows of four each. 
The carpus is transversely convex on the dorsal surface, and concave on the 
mar surface. On the palmar sur- 
ce, at the inner and outer extrem- 
ities of each row, there is a promi- 
nence giving attachment to the 
anterior annular ligament, which 
completes a canal for the flexor 
tendons and the median nerve. The 
upper surface of the aber row is 
convex, articulating with the con- 
cavity of the radius and the trian- 
gular fibro-eartilage. The convexity 
extends onto the dorsal more than 
onto the palmar surface. In the line 
of articulation between the two rows 
the convexity of the os magnum and 
unciform is received into the eon- 
cavity of the bones of the first row, 
and the convexity of the seaphoid 
is received into the slight jer a 
of the trapezium and trapezoid. 
Fie, 172—he bones of the right carpus, she distal ends ‘The lower surface of the lower row 
SENS forearm bones and the promimal ends of the meta: i. irregularly transverse and artic- 
ulates with the metacarpus. In 
general the carpal bones are short and irregularly cuboidal. The dorsal surfaces, 
usually the larger, and the palmar surfaces, more irregular, are rough for liga- 
mentous attachments. As a rule, the upper and lower, and outer and inner 
surfaces of these bones are articular, to articulate with the bones above and below 
and on either side; but a lateral surface of the terminal bones of each row is 
non-articnlar, Enumerated from the radial to the ulnar side, the upper row con- 
sists of the scaphoid, semilunar, cuneiform, and pi form ; and the lower row of 
the trapezium, trapezoid, os magnum, and unciform. The principal individual 
points of the separate bones are as follows : 











The Scaphoid. 


The scaphoid (*boat-like ”), the largest bone of the upper row, is elongated 
downward and outward. Of the three articular surfaces, the upper is convex 
and triangular, articulating with the radius; the lower is convex for the trapezium 
externally and the trapezoid internally ; and the internal is concave below for the 
os magnum, flat and erescentic above for the semilunar. The outer end or surface 
1s prolonged forward into a strong conical tuberosity, which gives attachment to 
the annular li nt. The dorsal surface is a mere groove providing attachment 
for the posterior ligaments of the wrist. 







The Semilunar. 


The semilunar ( half-moon”) presents four articular surfaces, of which the 
upper is convex for the radius; the lower is concave for the os magnum, and, 
hear its inner margir is crescentic and narrow for 
the seaphoid ; and the internal is quadrilateral and larger for the cuneiform, 











THE CARPAL BONES. 


The Cuneiform. 
The cuneiform (“ wedge-shaped ”) or pyramidal bone is placed with its blunted 
apex directed ent i Thi 


down and inward, This bone also presents four articular 
facets. The base articulates with the semilunar. 


The upper surface is convex 


F10.178.—The bones of the right hand, palmar aspect. (Spalteholx) 
and smooth externally for the triangular fibro-cartil Ny for Ji 
ments, The lower surface is concavo-convex for t orm. On the palmar 
Surface ntar the apex is a circular facet for the pisiform bone. The internal 
lateral ligament of the wrist is attached to the apex. 
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The Pisiform. 


The pisiform ee ”) bone is vertically spheroidal, and has a single 
oval bet rid pt rally ier cuneiform. "The reat of the bone payee tars 


ward as one of the internal eminences for the anterior annular ligament, and 
gives insertion to the flexor carpi ulnaris. The outer side is slightly concave. 


lower row, and 





= 


cave, for the seaphoid ; an inferior, saddle-shaped, for the base of the first meta- 
carpal bone ; an internal, divided by a ridge into an upper and larger one for 
the trapezoid and a lower and smaller for the base of the second metacarpal bone. 
On the palmar surfiace there is a vertical groove for the passage of the flexor carpi 
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Fea, 175 —The bones of the right hand, dorsal aspect. (After Spaltehol.) 


tadialis tendon, and external to this a ridge or tuberosity forming the second exter- 
eater Rae : 4 rad 
nal prominence for the attachment of the anterior annular ligament. 


The Trapezoid. 


The trapezoid (“table-like”), the smallest bone of the lower row, has its 
longest diameter from before backward. Its dorsal surface is much langer than 
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the palmar ; its four articular surfaces are nearly continuot and present 
ee small, concave, triangular facet for the apie inferiorly, both 





Fro. 176.—Areas of muscular attachment or 
of origin anid insertion are both presented, the: 


saddle-shaped facet for t 
for the trapezium ; and. 


The os magnum (* grea 
cally, and oecupies the 
joined by a slightly 


EXTENSOR COMMUNIS DIGITORUM 
AND 
EXTENSOM INDICIS (INE) 


f the hand. Where the wreas 
sertion. 


ly, a convex facet 


longated verti- 


_ It articulates 
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rounded head with the socket formed by the seaphoid and semilunar ; 

ree facets, of which the middle is the largest, with the second, third, 

tacarpal bones; externally, with the trapezoid by a small facet 

below that for the scaphoid ; and internally, by an el sometimes 
facets, with the unciform. Its broad dorsal surface is larger than the palmar, 


‘The unciform (* hook-shaped”) is named from a large flattened hook-like pro- 
cess, concave externally, which projects forward from its palmar surface and gives 
attachment at its apex to the anterior annular ligament. Triangular in form, it 

by a narrow facet on its apex with the semilunar, below by two 
facets with the fourth and fifth metacai bones; externally with the os m: 


Soren, ke leaving but a narrow non-articular surface on the inner side. 


carpal bones afford origin by their palmar surfaces to most of the short 
muscles of the thumb and little finger. 

ification occurs for each bone from a single centre, which appears after 
birth. “The cartilaginous o# centrale, situated dorsally between the scaphoid, 
os magnum, and trapezoid in the fetus, is occasionally ossified separately, but 
usually coalesces with the seaphoid, 


THE METACARPAL BONES. 


The (“beyond the carpus”) (Figs. 173, 175) contains five long 
bones, which support the fingers and form the skeleton of the palm, 
diverge somewhat from each other below, and form the hollow of the palm by 
being slightly curved longitudinally, and by articulating with the transversely 
eurved carpus. They are numbered from without inward, he first is the 
broadest and shortest, the second the longest, and the rest decrease in length from 
the third to the fifth. 

General Characteristics. —The upper end or base is irregularly cuboidal, and 

ts two non-articular, rough surfaces for ligamentous and muscular attach- 
ments, a broader dorsal and a narrower palmar surface; and three articular 
surfaces, an upper for the carpus, and an inner and an outer for articulation and 
i fous union with each other. The shaft is triangular and slightly curved, 
with its concavity in front. On the dorsal surface a ridge starts at the earpal 
end, and divides into two lines, each of which ends in a dorsal tubercle on the side 
of the head, the two lines enclosing a triangular, flattened surface covered by the 
extensor tendons. The dorsal surface on the sides of the ridge gives origin to 
the dorsal interossei muscles. The two lateral surfaces, separated from one another 
by a palmar idee, afford attachment to the palmar interossei muscles. The carpal 
end of the is the most slender part. The shaft of the first metacarpal is 
broad and flattened, its dorsal surface is smooth, and its palmar aspect looks 
inward. The head presents a rounded articular surface for articulation with the 
first phalanx. This articular surface is broader and extends farthest on the palmar 
_aspect of the head, where it projects into two lateral cornua, or palmar tubercles, 
oo epee groove for the flexor tendons, The sides of the head are flattened, 
and mark By # depression for the lateral ligaments. The articular surface of 
the head of the first metacarpal bone is flatter than that of the others, and its 
two prominent palmar tubercles are for the two sesamoid bones in the flexor 


brevis pollicis tendons, 
Special Characteristics.—Besides those above given, these concern mainly the 
f or carpal extremities. That of the first metacarpal has a saddle-shaped facet 
the trapezium and no lateral facet, but a tuberele externally for the extensor 
Ossis metacarpi pollicis. That of the second metacarpal has no external lateral 





es 
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facet, and three ‘ior facets—a concave, central one for the trapezoi 
Tor the it 


and ‘inal ones os magnum and trapezium. Dorsally, near the exte 
Premio tee a tubercle for the extensor carpi radialis longus. Tithat of the third 


has a prominent projection, the styloid process, at the outer and upper angle of 
the asi, Keli shi the extensor cared radialis brevis is inane That of 
the fourth has two facets externally, corresponding to two internally on the third, 
and, besides the main facet for the unciform above, there is a small facet for the 
os magnum on the outer angle dorsally. ‘The base of the fifth has no facet inter- 
nally, but a tuberosity for the extensor carpi ulnaris, Its upper end is saddle- 
shaped and directed slightly outward. 

Ossification of the metacarpal bones and phalanges proceeds from one primary 
centre in the shaft, and a secondary centre in the base of the first metacarpal bone 
and of the phalanges and in the head of the other metacarpals. ‘The secondary 
centre joins the shaft by the twentieth year. In the terminal phalanges the 
shaft centre begins in the distal end. 


THE PHALANGES. 


Of the fourteen phalanges ( ranks”) (Figs. 173, 175), each finger contains 
three and the thumb two. Like all long bones, they have two extremities and a 
shaft, The shajts, semi-cylindrical, are convex dorsally, and the rough margins 
of the flat palmar surfaces give attachment to the sheaths of the flexor tendons. 
‘The five of the first row are the longest, and are slightly curved longitudinally. 
‘The thicker upper end, or base, has a transversely elongated, concave articular 
facet (glenoid cavity), and the distal end, flattened from before backward, has a 
facet prolonged onto the palmar aspect, and divided into two condyles by a 
groove. The four of the second row, that of the thumb being wanting, are 
smaller, but similar, except that the proximal articular facet has a slight median 
ridge and two lateral depressions to fit the condyles of the first row. The five 
terminal or ungual (from unguis, “0 Spe) phalanges have proximal extremities 
like those of the second row, with the addition of a palmar depression for the 
long flexor tendons, The shaft tapers to the flattened, expanded, horseshoc- 
shaped distal extremity, of which the smooth dorsal surface supports the nail, 
and the rough palmar surface the pulp of the finger. 

Taken cpeher the phalanges oF the middle finger are the longest, and next 
those of the ring, index, little finger, and thumb, in the order named. 


THE BONES OF THE LOWER LIMB. 


The bony pelvis includes, besides the sacrum and coceyx, already described, 
the two hip-bones which form the pelvie girdle, Besides the hip-bones, the skel- 
eton of the lower limb comprises the femur in the thigh, the tibia and fibula in 
the leg, and the tarsal, metatarsal, and phalangeal bones in the foot, A lange 
sesamoid bone, the patella, is found at the knee. 





THE HIP-BONE. 


The hip-bone (os core), or 08 innominatum (“unnamed bone”) (Figs. 177, 179), 
is irregular in form and shaped somewhat like the blade of’ a screw-propeller. It 
is narrowed in the middle, where the acetabulum, or socket for the femur, is seen 
externally, and expanded above aud below, The large ion forms the 
false pelvis (* basin ’*), a part of the abdominal wall ; the rtion, perforated 
hy the large thyroid (* shield-like”) or obtwrator (“stopper”) foramen, forms the 
lateral and front parts of the true pelvis, and curves inward to meet its fellow, 
The hip-bone transmits the weight of the body to the femur. The three parts, 
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ilium, tachium, and os pubis, separate in early life, ankylosed in the adult at the 
acetabulum, where they meet, are conveniently Se bere as distinct in the deseri; 
tion of the bone. In following the description hold the posterior part of 
notch in the acetabulum downward, in the natural position of the bone. 


The Llium. 


‘The ilinm (“twisted”) is the lange, upper expanded portion, whose lower limit 
the upper two-fifths of the acetabulum, and whose upper border, the erest, 
presents three lips for attachment of the flat muscles of the abdomen. The crest 
is sinuous, /-shaped, irregularly thickened, and subcutaneous. 
‘To the outer lip are attached the tensor vagine femoris in front, the obliquus 
externus in the ventral half, the latissimus in the dorsal half, and the gluteal 
portion of the fascia lata in the entire length; to the middle ridge, the obliquus 


POSTERIOR surty. 
RIOR GPINE TERIOR SUPE- 
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Fig, 177.—The right hip-bone, onter surface. (Testut.) 


internus in the ventral two-thirds; to the inner lip, the transversalis in the ven- 
tral three-fourths, the quadratus lumborum and erector spine behind, and the 
iliac fascia in the entire length, 

The erest ends in front in the prominent anterior superior spine, to which the 
inguinal (Poupart’s) ligament, the tensor vagine femoris, and the sartorius are 
attached, The latter muscle extends onto the notch below, which transmits the 
external cutaneous nerve, and separates the superior from the anterior inferior 

i From the latter, situated above the acetabulum, the straight tendon of the 
rectus femoris and the ilio-femoral band of the hip-joint take origin. Below this 
spine and between it and the ilio-pectineal eminence, where the ilium and os pubis 

is seen the inferior iliae noteh. ‘This is situated in front of, and above, the 
acetabulum, and is traversed by the ilio-psoas muscle. 

he crest enda behind in the pusterior superior «pine, which affords ligamentous 
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radius; (2) the cylindrical styloid (“pillar-like””) process, which descends from 
the inner and back part of the head. To its extremity is attached the internal 
lateral ligament, and to the depression at the outer side of its base the triangular 
fibro-cartil In the groove behind and between it and the head glides the 
tendon of fees fenisor carpi ulnaris. 

The subcutaneous parts ave the triangular hind surface of the olecranon, the 
dorsal border, the lower fourth of the inner surface, the styloid process, and, in 
pronation, the outer and fore part of the head. Notice that the ulna does not 
articulate directly with the carpus. 

Ossification occurs in cartilage from one primary centre for the shaft. The 
DEpet end of the olecranon, ossified from a secondary centre, joins the shaft in 
the sixteenth or seventeenth year. The lower extremity, ossifying from an 
earlier formed centre, joins the shaft from about the eighteenth to the twentieth 
year. 


THE RADIUS. 


The radius (“ spoke ‘*) the outer bone of the forearm, takes little part in the 
elbow-, but the principal part in the wrist-joint, articulating with the seaphoid, 
semilunar, and ulna below, the humerus and ulna above. 





canrt 
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errioro 
pascese { 
F19. 170.—The bones of the right forearm, dorsal Fm. 171—Areas of muscular attachment, dorsal 
view. (Textut.) ‘axpect of radius and ulna, 
‘The dise-shaped upper extremity, or head, presents, superiorly, a shallow artic- 





ular depression with an encircling rim, which articulate respectively with the 
capitellum of the humerus and the groove internal to it. Owing to the ventral 
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ition of the capitellum, contact between the latter and the radius is most 
intimate in flexion of the elbow. Its smooth, short, vertical margin is deeper 
internally, where it articulates with the small sigmoid cavity of the ulna, than 
ly, where it is embraced by the orbicular ligament. Below the head 
is a constricted neck, which is continuous with the shaft opposite the bicipital 
» The latter, situated ventro-internal Hy has a rough dorsal Lpceon 
rs insertion of the biceps tendon and a smoother ventral part covered by a 
ESR 
‘The shaft is triangular, curved outward and slightly backward, and becomes 
larger below. The infernal or interoxseous border, commencing below the bicipital 
palkecsitx; is prominent in the middle three-fifths, and divides in the lower fifth 
into two lines, which to the two ends of the sigmoid cavity. The interosseous 
is attached to it. The ventral or anterior and the dorsal or posterior 
borders, commencing also at the tuberosity, pass obliquely downward and outward 
as the central (anterior) and dorsal (posterior) oblique lines to the junction of the 
upper and middle thirds, and thence descend to the front and back of the styloid 
becoming less marked below. To the ventral oblique line the flexor sub- 
jis digitorum is attached. The area between the two oblique lines, externally, 
gives insertion to the supinator as far down as the rough impression for the 
pronator teres, situated about the middle and at the most prominent part of the 
external surface. Below this point the external surface is covered by the exten- 
sor tendons. The ventral surface gives origin in its upper two-thirds to the flexor 
longus pollicis, and its lower fourth gives insertion to the pronator quadratus. 
The nutrient , directed upward, is seen above the middle of this surface. 
The dorsal surface in the middle third gives origin to the extensor ossis metacarpi 
icis above and to the extensor brevis pollicis below. Its lower third is covered 
extensor tendons. 
The fower extremity is broad, thick, and quadrilateral, The large inferior or 
carpal suxface, concave and triangular, is divided by a ridge into an outer tri- 
lar surface, which articulates with the scaphoid, and an inner quadrilateral 
which articulates with the semilunar. At the lower end of the inner 
surface is the narrow sigmoid cavity, concave from before backward, which articu- 
Jates with the head of the ulna. It is at right angles to the carpal surface, and 
the smooth margin between them gives attachment to the base of the triangular 
fibro-cartilage. A transverse ridge at the lower end of the ventral surface limits 
the attachment of the pronator quadratus, and to it and the narrow space below 
it the anterior ligament of the wrist-joint is attached. The outer or dorso-external 
surface is Resided downward onto the stout, pyramidal, subeutaneous styloid proc- 
est. The latter is lower than the styloid process of the ulna, and is an important 
landmark in dingnosticating fractures. To its tip is attached the external lateral 
ent, and to its base the brachio-radialis muscle, Two grooves, separated by a 
ge, are seen on this surface ventral one gives passage to the tendons of the 
extensor oasis metacarpi pollicis and the extensor brevis pollicis; the dorsal and 
inner one, sometimes subdivided by a low ridge, gives passage to the tendons of 
the extensores carpi tadiales longus and brevis, ‘The dorsal surface extends lower 
than the ventral, and of its two grooves the narrow external one for the extensor 
pol is separated from the last-mentioned groove on the outer surface 
‘prominent subcutaneous tubercle. The inner dorsal groove transmits the 
t communis digitorum and the extensor indicis tendons. The posterior 
anoular ligament converts these grooves into canals by its attachment to the 
dividing ridges, the styloid process, and the inner margin. 
The Sadia ta more deeply placed than the ulua. In supination the two bones 
1}; in pronation the radius crosses the ulna. 
roceeds from one pri re in the shaft, a 
which joins the shaft in t y . nd a se 
the lower extremity, which appears first, but does not aukylose with 
until the twentieth year. 
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THE BONES OF THE HAND. 


The skeleton of the hand is composed of the bones of the carpus and meta~ 
us, and the Peete forming the skeleton of the wrist, the palm, and the 
ly. 


igits, respective! 
THE CARPAL BONES. 


‘The eight carpal bones (Figs. 172-176) are arranged in two rows of four each. 
‘The carpus is transversely convex on the dorsal surface, and concave on the 
Imar surface. On the palmar sur- 
sat the inner and onter extrem~ 
ities of each row, there is a promi- 
nence giving attachment to the 
anterior annular ligament, which 
completes a canal for the flexor 
tendons and the median nerve. The 
upper surface of the upper row is 
convex, articulating with the con- 
cavity of the radius and the trian- 
gular fibro-cartilage. The convexity 
extends onto the dorsal more 
onto the palmarsurface. In the line 
of articulation between the two rows 
the convexity of the ox magnum and 
unciform is received into the con- 
cavity of the bones of the first row, 
and the convexity of the seaphoid 
is received into the slight eoncavit 
of the trapezium and trapezoid, 
Fis, 172 —The bones of the right carpus, the distal ends ‘The lower surface of the lower row 
Chey Heine total esheets Teta Cus of the meta i irregularly transverse and artic- 
ulates with the metacarpus. In 
general the carpal bones are short and irregularly cuboidal. The dorsal surfaces, 
usually the larger, and the palmar surfaces, more irregular, are rough for liga~ 
mentous attachments. As a rule, the upper and lower, and outer and inner 
surfaces of these bones are articular, to articulate with the bones above and below 
and on either side; but a lateral surface of the terminal bones of each row is 
non-articular. Enumerated from the radial to the ulnar side, the upper row con- 
sists of the scaphoid, semilunar, cuneiform, and pisiform ; and the lower row of 
the trapezium, trapezoid, 05 magnum, and unciform. The principal individual 
points of the separate bones are as follows : 


The Scaphoid. 


The seaphoid (‘boat-like”), the largest bone of the upper row, is elongated 
downward and outward, Of the three articular surfaces, the upper is convex 
and triangular, articulating with the radius; the lower is convex for the trapezium 
externally and the trapezoid internally ; and the internal is concave below for the 
08 magnum, flat and crescentic above for the semilunar. The outer end or surface 
1s prolonged forward into a strong conical tuberosity, which gives attachment to 
the annular ligament. The dorsal surface is a mere groove providing attachment 
for the posterior ligaments of the wrist. 





The Semilunar. 


The semilunar (“ half-moon”) presents four articular surfaces, of which the 
upper is convex for the radius; the lower is concave for the os magnum, and, 
near its inner margin, for the unciform ; the external is crescentic and narrow for 
the seaphoid ; and the internal is quadrilateral and larger for the cuneiform. 











THE CARPAL BONES. 


The Cuneiform. 
The cuneiform (“ wedge-shaped ”) or pyramidal bone is placed with its blunted 
apex directed downward and inward. This bone also presents four articular 
facets. The buse articulates with the semilunar. The upper surface is convex 


vovasn wiNooe 


5 
Fy 
{ 


FIRST PHALANK— 


THIRD PHALARK: 


Fra, 173—The bones of the right hand, palmar aspect. (Spalteholz) 
and smooth externally for the triangular fi 

ments. The lower surface 

surface near the apex 
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THE BONES OF THE HAND. 


‘The skeleton of the hand is composed of the bones of the carpus and meta- 
carpus, and the phalanges, forming the skeleton of the wrist, the palm, and the 
digits, respectively. 

THE CARPAL BONES. 

‘The eight carpal bones (Figs. 172-176) are arranged in two rows of four each. 

The carpus is transversely convex on the dorsal surface, and concave on the 
pelter surface. On the palmar sur- 
ab the inner and outer extrem- 
ities of each row, there is a promi- 
nence giving attachment to the 
anterior annular ligament, which 
completes a canal for the flexor 
tendons and the median nerve. The 
upper surface of the upper row is 
convex, articulating with the con- 
cavity of the radius and the trian- 
gular fibro-cartilage. The convexity 
extends onto the dorsal more than 
onto the palmar surface. In the line 
of articulation between the two rows 
the convexity of the os magnum and 
unciform is received into the con- 
cavity of the bones of the first row, 
and the convexity of the scaphoid 

is received into the slight concavi 
of the trapezium and trapezoid. 
Fro. 1 ¢ bones of the right earpus, the distal ends The lower surface of the lower row 
Skea percarmy ones and Wie prostimal endsof the mete i. irregularly transverse and artic- 
ulates with the metacarpus. In 
general the earpal bones are short and irregularly euboidal. The dorsal surfaces, 
usually the larger, and the palmar surfaces, more irregular, are rough for liga- 
mentous attachments. As a rule, the upper and lower, and outer and inner 
surfaces of these bones are articular, to articulate with the bones above and below 
and on either side; but a lateral surface of the terminal bones of each row is 
non-articular. Enumerated from the radial to the ulnar side, the upper row con- 
sists of the scaphoid, semilunar, cuneiform, and pete ; and the aor row of 
the trapezium, trapezoid, os magnum, and unciform. The principal individual 

points of the separate bones are as follows : 


The Scaphoid. 


The acaphoid (“boat-like”), the largest bone of the upper row, is elongated 
downward and outward. Of the three articular surfaces, the upper is convex 
and triangalar, articulating with the ra the lower is convex for the trapezium 
externally and the trapezoid inter 1 the internal is concave below for the 
os magnum, flat and ereseenti y ‘the semilunar. The outer end or surface 
1s prolonged rd into a strong z which gives attachment to 
the annula; inte «Tl rf ‘mere groove providing attachment 
for the pos 


The semiluna our articular surfaces, of which the 
upper is con oneave for the os magnum, and, 
near its inner 2 n |; the external is crescentic and narrow for 
the scaphoid ; ernal is | teral and larger for the cuneiform, 
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eave, for the scaphoid ; an inferior, saddle-shaped, for the base of the first meta- 

bone ; and an internal, divided by a ridge into an upper and larger one for 
the trapezoid and a lower and smaller for the base of the second metacarpal bone. 
On the palmar surface there is a vertical groove for the passage of the flexor carpi 





Pio. 175—The bones of the right hand, dorsal aspect. (A(ter Spalteholx) 


tadialis tendon, and external to this a ridge or fuberosity forming the second exter- 
| nal prominence for the attachment of the anterior annular ligament. 





The Trapezoid. 


The trapezoid (“table-like”), the smallest bone of the lower row, has its 
longest diameter from before backward. Its dorsal surface is much larger than 
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The Pisiform. 

The pisiform (“ pes ”) bone is vertically spheroidal, and has a si 
oval articular facet Petter e cuneiform. ‘The rest of the bone projects 
ward as one of the internal eminences for the anterior annular ligament, and 
gives insertion to the flexor carpi ulnaris. The outer side is slightly concave. 


ex 
pnorunous~ 


as of muscular attachment 01 mar surface of the bones of the band. Where the areas 
wsertion ary both presented, they area the sine eoloe. ENS favertion,, ¥1.0.36M.D.=fiexoe 
imainizat digit, 


The Trapezium. 
The trapezium (“table”), rhomb n form, is the most external bone of the 
lower row, and therefore has but three articular surfices—a superior, slightly con~ 








, 
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its rounded head with the socket formed by the seaphoid and semilunar ; 
three facets, of which the middle is the largest, with the second, third, 
fourth metacarpal bones; externally, with the trapezoid by a small facet 
that for the scaphoid ; and internally, by an elongated t, sometimes 
facets, with the unciform. Its broad dorsal surface is meee than the palmar, 


is prolonged downward and inward. 


The Unciform. 


The unciform (hook-shaped”) is named from a large flattened hook-like pro- 
cess, concave externally, which projects forward from its palmar surface and gives 
attachment at its apex to the anterior annular li ot. Triangular in form, it 
articulates above by a narrow facet on its apex with the semilunar, below by two 
facets with the fourth and fifth metacarpal bones; externally with the os mag- 
nom, and internally by a coneavo-convex facet inclined upward with the cunei- 
form, leaving but a narrow non-articular surface on the inner side. 

‘The carpal bones afford origin by their palmar surfaces to most of the short 
muscles of the thumb and little finger. 

ification occurs for each bone from a He secireaiil which appears after 
birth. ‘The cartilaginous os centrale, situated lly between the seaphoid, 
os magnum, and trapezoid in the foetus, is occasionally ossified separately, but 
usually coalesees with the scaphoid, 


THE METACARPAL BONES. 


The Ke nd the carpus”’) (Figs. 173, 175) contains five lor 
bones, oneal fee eae an form the skeleton of the palm. a 
i somewhat from each other below, and form the hollow of the palm by 
being slightly curved longitudinally, and by articulating with the transversely 
eorved carpus. They are numbered from without inward. The first is the 
broadest and shortest, the second the longest, and the rest decrease in length from 

the third to the fifth. 

General Characteristics —The upper end or base is irregularly cuboidal, and 
ts two non-articular, rough surfaces for ligamentous and muscular attach- 
ments, a broader dorsal and a narrower palmar surface; and three articular 
surfaces, an upper for the carpus, and an inner and an onter for articulation and 
tous union with cach other. The shaft is triangular and slightly curved, 
ith its concavity in front, On the dorsal surface a ridge starts at the carpal 
pane divides into two lines, cach of which ends in a dorsal tubercle on the side 
‘of the head, the two lines enclosing a triangular, flattened surface covered by the 
extensor tendons. he dorsal surface on the sides of the ridge gives origin to 
the dorsal interossei muscles. ‘The two lateral surfaces, separated from one another 


palmar ridge, afford attachment to the palmar interossei muscles. The carpal 
ae aah tas mon soi park Tae lath cf the fist matacaeral we 


iy 


the 

and flattened, its dorsal surface is smooth, and its palmar aspect looks 
The head presents a rounded articular surface for articulation with the 

Janx. This articular surface is broader and extends farthest on the eras 


Ht 


the head, where it projects into two lateral cornua, or palmar tubercles, 
a groove for the flexor tendons. The sides of the head are flattened, 
a depression for the lateral ligaments. The articular surface of 
of the first metacarpal bone ix flatter than that of the others, and its 
inent palmar tubercles are for the two sesamoid bones in the flexor 
pollicis tendons. 
Special Characteristics —PBrsides those above given, these concern mainly the 
asex or carpal extremities. That of the first metacarpal has a saddle-shaped facet 
ir the trapezium and no lateral facet, but a tubercle externally for the extensor 
 osis metacarpi pollicis. That of the second metacarpal has no external lateral 


i 
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facet, and three jor facets—a_ concave, central one for the trapezoid, 
and area ones for the os magnum trapezium. Dorsally, near the external 
angle it has a tubercle for the extensor carpi radialis longus. That of the third 
has a prominent projection, the styloid process, at_ the outer and upper age of 
the dorsum, below which the extensor carpi radialis brevis is inserted. of 
the fourth has two facets externally, corresponding to two internally on the third, 
and, besides the main facet for the unciform above, there isa small facet for the 
08 um on the outer angle dorsally. The base of the fijth has no facet inter- 
nally, ut a tuberosity for the extensor carpi ulnaris. Its upper end is saddle- 
ee and sireaed slightly pe ane ake : 
fication of the metacarpal bones and phalanges rom one prim: 

centre in the shaft, and a secondary centre inthe base ‘ the first mi ei past 
and of the phalanges and in the head of the other metacarpals. The secondary 
centre joins the shaft the twentieth year. In the terminal phalanges the 
shaft centre begins in the distal end. 


THE PHALANGES. 


Of the fourteen phalai (“ranks”) (Figs. 173, 175), each finger contains 
three and the thumb two. Miike all long bones, they have two extremities and a 
shaft. The shafts, semi-cylindrical, are convex dorsally, and the rough margins 
of the flat palmar surfaces give attachment to the sheaths of the flexor tendons. 
The five of the first row are the longest, and are slightly curved longitudinally. 
The thicker upper end, or base, has a transversely elongated, concave articular 
facet (glenoid eavity), and the distal end, flattened from before backward, has a 
facet prolonged onto the palmar aspect, and divided into two condyles by a 
groove, The four of the second row, that of the thumb being wanting, are 
smaller, but similar, except that the proximal articular facet has a slight median 
ridge and two lateral depressions to fit the condyles of the first row, ‘The five 
terminal or unqual (from unguis, “a nail”) phalanges have proximal extremities 
like those of the second row, with the addition of a palmar depression for the 
long flexor tendons. The shaft tapers to the flattened, expanded, horseshoe~ 
shaped distal extremity, of which the smooth dorsal surface supports the nail, 
tl the rough palmar surface the pulp of the finger. 

Taken together, the phalanges of the middle finger are the longest, and next 
those of the ring, index, little finger, and thumb, in the order named. 


THE BONES OF THE LOWER LIMB. 


The bony pelvis includes, besides the sacram and coccyx, already described, 
the two hip-bones which form the pelvic girdle. Besides the hip-bones, the skel- 
¢ton of the lower limb comprises the femur in the thigh, the tibia and fibula in 
the leg, and the tarsal, metatarsal, and phalangeal bones in the foot. A large 
seszamoid bone, the patella, is found at the knee. 


THE HIP-BONE. 


The hip-bone (08 core), or o innominatum (unnamed bone”) (Figs. 177, 179), 
is irregular in form and shaped somewhat like the blade of a serew-propeller, It 
is narrowed in the middle, where the acetabulum, cket for the femur, is seen 
externally, and expanded above and below. The large upper portion forms the 
false pelvis (“basin”), a part of the abdominal wall ; the lower portion, perforated 
hy the large thyroid (“ shield-like”) or obturator (“ stopper ”) foramen, forms the 
lateral and front parts of the true pelvis, and curves inward to meet its fellow. 
The hip-bone transmits the weight of the body to the femur. The three parts, 















THE HIP-BONE. 153 


ilium, ischium, and os pubis, separate in early life, ankylosed in the adult at the 
acetabulum, where they meet, are conveniently ized as distinct in the deseri 
tion of the bone. In following the description hold the posterior part of the 
notch in the acetabulum downward, in the natural position of the bone, 


The ium. 


‘The lium (“twisted”) is the large, upper expanded portion, whose lower limit 
forms the upper two-fifths of the acetabulum, and whose upper border, the erest, 
presents three lips for attachment of the flat muscles of the abdomen. The crest 
is sinuous, /-shaped, irregularly thickened, and subcutaneous. 

To the outer lip are attached the tensor vagine femoris in front, the obliquus 
externas in the ventral half, the latissimus in the dorsal half, and the glateal 
portion of the fuscia lata in the entire length; to the middle ridge, the obliquus 


INTERIOM IN 
TERIOR SPINE 


Fin. 177.-—The right hip-bone, outer surfuce. (Testut.) 


fnternus in the ventral two-thirds; to the inner lip, the transversalis in the ven- 
tral three-fourths, the quadratus lumborum and erector spine behind, and the 
iliac fascia in the entire length. 

‘The orest ends in front in the prominent anterior superior spine, to which the 
inguinal (Poupart’s) ligament, the tensor vaginew femoris, and the sartorius are 
attached. he latter muscle extends onto the notch below, which transmits the 
external cutaneous nerve, and separates the superior from the anterior inferior 
pine. From the latter, situated above the acetabulum, the straight tendon of the 
rectus femoris and the ilio-femoral band of the hip-joint take origin. Below this 

i between it and the ilio-pectineal eminence, where the il «os pubis 
is seen the inferior iliae notch, Thi ituated in front of, and above, the 
mlm, and is traversed by the ilio-psoas muse! 

The crest ends behind in the posterior superior spine, which affords ligamentous 
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facet, and three Bi ire—e large, concave, central one for the trapezoi 
and marginal ones for the os magnum and trapezium. Dorsally, near the ex 
angle it a tubercle for the extensor carpi radialis longus. That of the third 
has a prominent projection, the styloid process, at the outer and upper le of 
the dorsum, below which the extensor carpi radialis brevis is inserted. it of 
the fourth has two facets externally, corresponding to two internally on the third, 
and, besides the main facet for the unciform above, there is a small facet for the 
os magnum on the outer angle dorsally, The base of the fifth has no facet inter- 
nally, but a tuberosity for the extensor carpi ulnaris, Its upper end is saddle- 
shaped and dirceted slightly outward. 

Oxsification of the metacarpal hones and phalanges proceeds from one primary 
centre in the shaft, and a secondary centre in the base of the first metacarpal bone 
and of the phalanges and in the head of the other metacarpals. The secondary 
centre joins the shaft by the twentieth year. In the terminal phalanges the 
shaft centre begins in distal end. 


THE PHALANGES. 


Of the fourteen eta (“ranks”) (Figs. 173, 175), each finger contains 
three and the thumb two. Like all long bones, they have two extremities and a 
shaft. The shafts, semi-cylindrical, are convex dorsally, and the rough margins 
of the flat palmar surfaces give attachment to the sheaths of the flexor tendons. 
‘The five of the first row are the longest, and are slightly curved longitudinally. 
‘The thicker upper end, or base, has a transversely elongated, concave articular 
facet (glenoid cavity), and the distal end, flattened from before backward, has a 
facet prolonged onto the palmar aspect, and divided into two condyles by a 
groove. The four of the second row, that of the thumb being wanting, are 
smaller, but similar, except that the proximal articular facet has a slight median 
ridge and two lateral depressions to fit the condyles of the first row. The five 
terminal or ungual (from unguis, “a nail”) phalanges have proximal extremities 
like those of the second row, with the addition of a palmar depression for the 
long flexor tendons, The shaft tapers to the flattened, expanded, horseshoe- 
shaped distal extremity, of which the smooth dorsal surface supports the nail, 
and the rough palmar surface the pulp of the finger. 

Taken together, the phalanges of the middle finger are the longest, and next 
those of the ring, index, little finger, and thumb, in the order named. 


THE BONES OF THE LOWER LIMB. 


The Hoy pelvis includes, besides the sacrum and coccyx, already described, 
the two hip-bones which form the pelvic girdle. Besides bones, the skel- 
eton of the lower limb comprises the femur in the thigh, the tibia and fibula in 
the leg, and the tarsal, metatarsal, and phalangeal bones in the foot. A large 
sesamoid bone, the patella, is found at the knee. 






THE HIP-BONE. 


The hip-bone (o# core), or o8 innominatum (“unnamed bone”) (Figs 177, 179), 
is irregular in form and shaped somewhat like the blade of a serew-propeller. Tt 
is narrowed in the middle, where the acetabulum, or socket for the ir, is seen 
externally, and expanded above and below. TI upper portion forms the 
false pelvis (* basin”), a part of the abdominal wall ; the lower portion, perforated 
hy the large thyroid (*shield-like”) or obturator (* stopper”) foramen, forms the 
lateral and front parts of the frue pelvis, and curves inward to meet its fellow, 
The hip-bone transmits the weight of the body to the femur. The three parts, 
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ischium, and os pubis, separate in early life, ankylosed in the adult at the 
ace! jum, where they meet, are conveniently nized as distinct in the deseri 
tion of the bone. In following the description hold the posterior part of the 
noteh in the acetabulum downward, in the natural position of the bone. 


The Hium, 


‘The ilium (“twisted”) is the large, upper expanded portion, whose lower limit 
forms the upper two-fifths of the acetabulum, and whose upper border, the crest, 
its three lips for attachment of the flat muscles of the abdomen, The crest 

is sinuous, j-shaped, irregularly thickened, and subentaneous. 
To the outer lip are attached the tensor vagine femoris in front, the obliquus 
externus in the ventral half, the latissimus in the dorsal half, and the glateal 
portion of the fascia lata in the entire length; to the middle ridge, the obliquus 


INTERIOR BUPES 
RIOR SPINE 


ANTERIOR th 
FERION SPINE 


Fic. 177,—The right hip-bone, outer surface. (Testut.) 


internus in the ventral two-thirds; to the inner lip, the transversalis in the ven~ 
tral three-fourths, the quadratus luamborum and erector spine behind, and the 
iliac faseia in the entire length. 

‘The erest ends in front in the prominent anterior superior spine, to which the 
inguinal (Poupart’s) ligament, the tensor vagine femoris, and the sartorius are 
attached. The latter muscle extends onto the notch below, which transmits the 
external cutaneous nerve, and separates the superior from the enterior inferior 
spine. From the latter, situated above the acetabulum, the straight tendon of the 
rectus femoris and the ilio-femoral band of the hip-joint take origin. Below this 
spine and between it and the ilio-pectineal eminence, where the ilium and os pubis 
snd aaa the inferior iliae noteh, is is si «d in front of, and above, the 
acetabulom, and is traversed by the ilio-psoas muscle. 

‘Phe erest ends behind in the posterior superior spine, which affords ligamentous 
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attachment. It is separated by a slight notch from the posterior tnferior spine, at 
Box Biscay pak iba carmela artalar parton Teloe ks Weer aae 
is the great sacro-sciatic (“ sucro-ischiatic”) notch, bounded above by the ilium, 
below and in front by the dorsal border of the ischium, 

The external surface, or dorsum, flat or convex in front and behind, coneave in 
the middle, is marked by the superior, middle, and inferior gluteal lines, which 
form the lower limit of the origin of the glutei maximus, medius, and minimus, 
respectively, The superior gluteal line begins at the erest about 2 inches in front 
of its dorsal end, and curves downward to the hind of the great sciatic noteh. 
To the lower ee of the space behind it the pyriformis is often attached. The 
middle gluteal line curves backward and downward from the crest, 1 inch behind 
its anterior end, to the upper border of the great sciatic notch. The inferior 
gluteal line passes back from just above the anterior inferior spine to the front 
of the great sciatic notch. Between the inferior gluteal line and the margin of 





‘ADOUCTOR MAGNUB 
Fi0. 178,—Areas of muscular attachment, outer surface of right hip-bone, (Testut.) 


the acetabulum, and a little behind the anterior inferior spine, is a rough surface 
for the reflected tendon of the rectus femoris. 

On the internal surface of the ilium is seen in front a smooth, concave, trian- 
gular area, the iliae fossa, giving origin to the iliacus muscle. A smaller, uneven 
surface behind this is divided into an inferior auricular (“ear-shaped”), cartila, 
covered surface for articulation with the sacrum, and a superior rough surface for 
the attachment of the posterior sacro-iliac ligaments below and the erector spine 
above, The iliac fossa is limited below by the ilio-pectineal (‘ ilio-pubal ”) line, 
which forms the brim of the true pelvis, and extends between the auricular 
surtace and the spine of the os pubis, Below the auricular surface and the dorsal 
end of the ilio-pectineal line is a small, smooth area of the jlium, which forms a 
small part of the wall of the true pelvis, 
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The Ischium. 


The ischium (“hip”) is situated dorso-inferiorly. Superiorly it forms two- 
fifths of the acetabulum on the dorsal and lower aspect, and nearly all of the non- 
articular part of its floor ; and below, it terminates in the tuberosity. "The latter is 
the thickest part of the bone, upon which the body rests in sitting, and from which 
the ramus (“branch”) ascends to join that of the os pubis to assist in bounding 
the obturator foramen. The titngalas upper part, or body, presents externally, 
between the acetabular rim and the tuberosity, a groove for the upper border of 


the obturator externus. Internally the body and the tuberosity form a flattened 
surface, which bounds the true pelvis laterally, and from which the obturator inter- 
ons arises, The dorso-internal border of the body completes the great sacro- 
seiatic notch, which is limited below by the prominent spine of the ischium. To 
the spine the sinall sciatic ligament is attached dorsally, the coccygeus and levator 
ani internally, and the gemellus superior dorso-externally, where the spine is 

ral padi yesselsand nerve, ‘The cartilage-clad small sciatic noteh, over 


by the inte: 


skio-reeTinea! 
MINENCE 


Fig. 17%.—The right hip-one, faner surface. (Testut.) 


which the obturator internus tendon glides, separates the spine from the tuberosity 
below. ‘The tuberosity presents dorsally a rough quadrate surface, from the upper 
and outer portion of which the semi-membranosus arises, and from the lower and 
inner the semi-tendinosus and biceps. This area is separated by a transverse 
ridge from a pyriform, rough surface in front of it, which is continuous with the 
Tower and inner border of the ramus and gives origin to the adductor magnus. 
The sharp inner lip of the tuberosity affords attachment to the falciform prolonga- 
tion of the great sacro-sciatic ligament, and from the outer lip the quadratus 
femoris arises. The ramus, flattened like the descending ramus of the os pubis, 
with which it is continuous, presents a thin upper margin bounding the obturator 
foramen, and a thicker, everted, lower margin for ligamentous and muscular 
attachment. From its outer surface the obturator externus and adductor magnus 
arise, and from its inner surface arise the obturator internus, constrictor urethra, 
erus penis, and erector penis, and, dorsally, the transversus peri 
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The Os Pubis. 


The ossa pubis ue of the pubes”) form the front wall of the pelvis, 
Each consists of a flat, quadrate body, situated internally and joined with the 
ilium and ischium, respectively, by two rami, the horizontal and acelin 
The ventral surface of the body and of the descending ramus is rough for t 

origin of muscles. e corresponding dorsal or pelvic surface is smooth. From 
the ventral surface arise the obturator externus, the gracilis, and the three 
adductors; from the dorsal surface arise the obturator internus and levator ani. 


~~ LEVATOR ANI 


CONSTRICTOR URETH ARE (OGHIO-CAVERNOSUS 


Fic, 180,—Arens of muscular attachment, inner surface of right hip-bone. (Testut,) 





The inner border of the combined pubie and ischiatie rami of the two sides, 
which form the pubic arch, is rough and more or less everted, especially in 
the female. The outer border of the body and descending ramus is narrow, 
and bounds the obturator foramen. The tuner border of the pubic body pre- 
sents an elongated, oval surface which is joined by cartilage to the opposite 
bone, forming the symphysix pubis. The broad, avert upper border of the 
body or pubie crest stretches from the upper end of the symphysis, the angle, 
outward to the prominent spine of the ox pubis. To the crest are attached the 
rectus abdominis and pyramidalis and the conjoined tendon ; to the spine, the 
inguinal (Poupart’s) ligament. The horizontal ramus extends from the body to 
the ilium at the iliopectineal eminence, and expands at its outer end to form 
the ventral fifth of the acetabulum. It is more or less triangular on section, and 
its upper border is the pubic portion of the ilio-pectineal Line, to which Gimbernat’s 
ligament and a part of the conjoined tendon are attached internally. The tri- 
angular surface in front of this line gives origin to the pectineus, and is bounded 
below by the prominent obturator crest, which extends from the pubic spine to the 
eotyloid notch, The under surface bounds the obturator foramen superiorly, and 
presents externally the deep oblique obfurator groove for the obturator vessels 
and nerve. 

The acetabulum (“small cup”), or cotyloid cavity, is a nearly hemispherical 
cavity which looks outward, downward, and forward, It consists of a horse- 
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eee marginal articular portion, which articulates with the femoral 
head, and a depressed central and inferior non- 
articular portion, which lodges a mass of fat. 
‘The upper part of the mangin is the stoutest and 
most prominent; the lower part is deficient 
close to the obturator foramen, forming the 
eotyloid notch, which is bridged across by the 
transverse ligament, forming the eofyloid fora- 
men for the passage of a nerve and vessels 
into the joint and to the head of the femur. 
To the margin of the articular portion the 
cotyloid li, t is attached, deepening the 
cavity so that it is more than a hemisphere, 
and outside of this the capsular ligament arises. 
‘The obturator or thyroid foramen, below and 
internal to the acetabulum, is formed by and 
situated between the ischium and os pubis. It 
is closed by the fibrous obturator membrane, 
which is attached to its margins except near Fro, 181.—Derelopment of the hip-bone, 
the groove for the obturator vessels and nerve, showings union ef the thre portons in 
in its upper margin. In the female it is broad ; ; 
and triangular, in the male oval and elongated downward and backward. 
‘The iliae erest, pubic spine, tuberosity of the ischium, and combined rami 
of the os pubis and ischium (bounding the perineum) ean be felt subcutaneously. 
‘The anterior superior iliac spine and the pubic spine are of great importance as 
landmarks. The hip-bone is much thickened along the lines of greatest pressure 
—i. ¢., between the auricular surface and the upper part of the acetabulum and 
the tuberosity of the ischium. There is a thick ridge running from the acetabu- 
Inm to the iliae crest, but the centre of the iliac fossa as well as of the acetabu- 


i (Fig. 181) takes place in cartilage from a centre for each of the 
parts, iliur.., ischium, and os pubis. A secondary centre appears later in 
the Yha, ed cartilage, wh ~ they meet in the acetabulum. This fuses with and 
joins togethee the three parts from the sixteenth to the twentieth year, Secondary 
nuclei appear for the iliac crest, the anterior inferior spine, the ischial tuberosity, 
and the pubic crest from the fifteenth year on, and unite with the main bone 
about the twenticth year. 


THE PELVIS. 


. 182, 183), whose constituent parts, the two hip-bones, con- 
ae sacrum and coceyx, have alenay been ee is divided 
a plane passing through the sacral promontory behind, the ilio- 
terally, and the pubic crests in front. The part above this 
of the ilia, belongs to the abdominal cavity, but is called the 
The limiting line is called the brim, and the included heart-shaped 
inlet of the lower part, or true pelvis. The outlet, or lower cireum- 
of the pelvic cavity, presents three prominences—the ischial tuberosities 
and the coceyx behind—separated by three notches, the pubic arch in 
dd the two sciatic notches behind. The pubie arch is the angular space 
beneath the symphysis and bounded by the combined rami of the ischia 
ibis. The sciatic notches are bridged across and converted into fora- 
sacro-sciatic ligaments, which bound the outlet of the pelvis as well 
um dorso-laterally. 
eavity of the pelvis is shallow (14-2 inches) in front, where it is bounded 
5 pubis, and deepest (5-54 inches) behind, where the curved sacram and 
form its bony wall. The ischia form the lateral walls. The azis of the 
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pelvis, or the line drawn through the centres of the pees of the inlet, cavity, 


iad outlet of the pelvis, is curved with its concavity for 
The position of the in the erect attitude of the body is so tilted or 
inclined that the plane of the inlet forms an angle of 50° to 60 with the hori- 





Fis. 182.—The planes of the pelvis. (Testut,) 


zon, so that a line drawn at right angles to the centre of the plane of the inlet, 
if prolonged upward, would about meet the umbilicus. Furthermore, the base 
of the sucrum is raised about 34 inches above the upper margin of the sym- 
physis pubis, and the tip of the coceyx is 4-1 inch above the lower end of 
the symphysis. The plane of the outlet is more nearly horizontal, forming an 





Fro, 183.—The female pelvis, rear view. (Testut.) 


angle of about 15° with the horizon. This tilting of the pelvis brings the sacrum 
ess on top, where, however, it does not form the keystone of the arch, 
st aspect looks down he pelvis and the bone is held in 
place mainly by the strong po ¢ ligaments, and only slightly by 
the projection of the lower and ventral margins of the auricular surfaces of the 
ilium, The weight of the body is transmitted from the sacro-iliac joint in an 
arch along the massive ilio-pectineal line to the acetabulum in the standing posi- 
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beget the ischial tuberosities in the sitting posture. The horizontal rami 
of the ossa pubis form the counter-arches or ties to the former arch, the combined 
ischial and pubic rami to the latter arch. The pressure along the arches and 
ecounter-arches when the bones are softened by rickets or osteomalacia causes 
various deformities of the pelvis. The pelvis is admirably adapted for a variety 
of functions. To receive and transmit the weight of the body to the lower 
extremities in standing, and to the ischial tuberosities in sitting, it is pro- 
vided with very strong ridges of bone between the very secure sacro-iiae 
articolations and the acetabula and ischial tuberosities. To prevent these arched 
ridges from Le from pressure, they are connected Rogether anteriorly by the 
counter-arches, which meet at the symphysis. In this way a rather shallow cavity 
is formed, which contains and protects the pelvic viscera, and ix so shaped as to 
allow of the of the foetal head in parturition. The flaring ilia also help 
to support the minal viseera, and the wide expanse of bone presents a lange 
surface for muscular attachment under conditions favorable for leverage. 
Sex differences relate to both size and form, In the female the bones are 
and smoother, The cavity is broader, more capacions, and less deep. 
ohn ie is not so deep, the pubic arch wider, the ischial tuberosities more 
ex] nd the sacrum flatter and broader, The sacral promontory is less 
projecting, giving the pelvic inlet a more oval shape. The thyroid foramina are 
more tri . The differences of sex are noticeable in early life; but in gen- 
eral all pelves are more or less of the male type until about puberty, when the 
female characteristics become marked. 
The following table represents the average measurements of the pelvis in 
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The poe . 184, 186), the largest and longest bone in the body, is 
inclined wardant slighty backward, «0 as to approach its fellow inferiorly. It 
extends between and articulates with the hip-bone above and the tibia below, 


The upper includes the head, the neck, and the two trochanters, 
which give attachtnent to the rotator muscles. The neck extends inward, upward, 
and si ae prard from the shaft to the head, It is compressed from before 
backward, but expanded vertically, especially where it joins the shaft, Its length 
is greater behind and below, and it is concave bel Its axis forms an angle of 
125° with that of the shaft. At birth this ang! ra ~ Du growth, 

ing to the weight of the body, it decreases to from 140° to 110°; but after 
forth completed, it remains tixed. It is less in females and short subjects. 
head is received into the acetabulum of the hip-bone. It forms more than 
a sphere, and is covered with cartilage, except at a small pit behind and 
below the centre, to the upper half of which the ligamentum teres is attached. At 
junction of the neck and shaft the two trochanters project. The great tro- 
a stout, quadrilateral iioiie continuous with the outer surface of the 
which reaches nearly to the highest level of the neck. On its outer surface 
medius is attached to an oblique line extending downward and forward 
dorso-superior angle. The lower limit of this surface and the upper 
of the vastus externus are marked by « horizontal line, which, in front of 
turns upward to an eminence, the fuberele, at the junction of the 

the neck anteriorly. Internal to the trochanter and be 
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and the neck is the deep digital or trochanteric fossa, which receives the tendon 
of the obturator externus. Above and in front of this fossa the obturator inter- 
nus and the gemelli are inserted. Behind the latter the pyriformis is inserted on 
the narrow free border, The gluteus minimus is inserted upon the anterior 
border, while the thick, rounded posterior border is continuous with the posterior 
intertrochanteric line, which rans downward and inward to the small trochanter 
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Fig, 184.—The right femur, front view, (Tostut,) Fig. 185.—Areas of muscular attachment, ventral, 
surface of right femur, (Testut) 


and limits the neck behind. The small trochanter, receiving the insertion of the 
ilio-psoas, projects as a pyramidal eminence from the dorso-internal aspect, where 
the lower end of the neck joins the shaft, The anterior intertrochanteric line limits 
the neck in front, and gives attachment to the thickened front part of the cap- 
sular ligament. It is the upper part of the spiral line, above the small trochanter. 
The spiral line runs from the tubercle of the femur downward and inward to the 
linea aspera, passing a little in front of the small trochanter. 
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‘The arched convexly forward, is nearly cylindrical, except for a flattening 
in front and a prominent buttress-ridge, the linea aspera (“ rough line”) behind ; 
so that three rather indistinct surfaces, a ventral and two lateral, may be dis- 

inguis which are covered by the three vasti muscles. The shaft expands as 
itay the lower extremity. The /inea aspera presents in the central third 
two and a rough, narrow interval, often called the middle lip. In the upper 
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° "cone POSTERIOR LIGAMENT 
Fig. 1. —The right femur, rear view. (Testut,) s?.—Areas of musoular attachment, dorsal 


Fria. 1 
aspect of right femur, (Testut,) 


third the external lip extends up to the great trochanter as the prominent gluteal 
ridge for the gluteus maximus. The internal lip is continuous with the spiral 
prebile a third line, giving insertion to the pectineus, ascends to the small 

ter from the intermediate space. Inferiorly the two lips diverge, and 
extend to the condyles as the external and internal condylar ridges, enclosing a flat 
triangular area, the floor of the upper Pe of the popliteal space. The inne 
fidge is interrupted in the npper part by the crossing of the femoral ve 
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and ends below in the sharp adduetor tubercle, to which the lowest fibres of the 
adductor magnus areattached. The canal of the nutrient artery is directed upward 
in the linea aspera a little above its centre. The following muscles, besides those 
already mentioned are attached to the linea scree wad its prolongations: To the 
inner lip is attached the vastus internus, and to its lower two-thirds the adduc-_ 
tor longus ; to the outer lip the vastus externus; and to its lower two-thirds and 
the external condylar ridge the short head of the biceps. The adductor magnus 
is inserted below into the inner condylar ridge and Ha addiachee tubercle, in the 
middle third to the intermediate space, and superiorly just internal to the gluteal 
ridge, as far as the quadratus femoris, The adductor brevis is attached to the 
upper third of the intermediate space below and external to the pectineus. A 
faint line, the linea quadrati, for insertion of the quadratus femoris, is sometimes 
visible, and passes upward from the outer side of the small trochanter to the 
middle of the posterior intertrochanterie line, where the tubercle of the quadratus 
is sometimes seen, Part of the iliacus is attached to an area below the small tro- 
chanter, internal to the pectineus, 

‘The lower extremity presents two oe, external and internal, most promi- 
nent behind, where they are separated hy the deep intercondylar notch, while in 
front they are united by the tr v (articular) surface for the patella. The part 
of the trochlea external to its vertical groove is the larger, and is very jinent 
along its outer edge, serving to resist the tendency to outward dislocation of the 

tella. Continuous with the trochlea are the cartilage-clad lower and dorsal sur- 
of the condyles, which, though of different curvatures in different parts, articu- 
late with the tibia. The external condyle is the broader, the internal the nar- 
rower and the more prominent laterally and behind, while in front it bends outward 
to the patellar surface. In the natural or inclined position of the bone the lower 
surfaces of the two condyles are in the same plane ; but, if the bone is held verti- 
cally, the inner is the lower. On the lateral surface of each condyle the cor- 
aeeponing lateral ligament of the knee-joint is attached to a rough tuberosity. 
Below the outer tuberosity the poplitens arises from a depression, from which a 
groove passing backward and slightly upward ix occupied by the tendon of the 
muscle in flexion of the knee. To the mesial surfaces bounding the intercondylar 
notch the crucial ligaments are attached, the anterior to the external condyle 
behind, the posterior to the internal condyle in front. Immediately above the 
condyles on the posterior surface the two heads of the gastrocnemius muscle 
arise, and above its outer head is the origin of the plantaris. 

The great trochanter, the two condyles, and, during flexion, the trochlear 
surface for the patella, are the only subcutaneous parts of the bone. The great 
trochanter is an important landmark. 

The femur averages 18 inches in length in the European male, and 17 inches in 
the female. It is inclined inward at an angle of about 9° with the sagittal plane 
in the male, and at a greater angle in the female. The femur presents an angle 
of torsion between its upper and lower extremities, ranging between 5° and 20°, 
but in the opposite direction to that of the humerus. The lamellw of the can- 
cellous tissue at the upper extremity, which spring from the upper end of the 
shaft and the lower side of the neck internally, and the upper end of the shaft 
externally, radiate inward to the head and outward to the great trochanter, Th 
thus cross one another in arches which strengthen the neck of the bone, through 
which the weight of the body is transmitte ne head to theshaft, A nearly 
yertical plate of compact bone (calear femorale, “ femoral spur’) projects into the 
interior, toward the great trochanter, from a little in of the small trochanter, 
and strengthens the concave side of the ne: Tt is liable to absorption in old 
age. The depression for the ligamentum teres is wanting in a small proportion 
of eases, and ina still smaller number is replaced tubercle. the gluteal 
ridge is eometimes so prominent as to be called the third trochanter. 

Ossification oceurs in the shaft from one centre, which appears very early, 
The lower epiphysis appears as a single centre. One after another centres appear 
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for the head and the great and small trochanters, These join the shaft as fol- 
lows: inter, seventeenth year; great trochanter, eighteenth year ; head, 
nineteenth year; condyles, twenticth to twenty-first year. e neck is an out~ 

from al ‘The line of fusion of the condylar epiphysis with the 


ns 
wth the 
Shalt is below the adductor tubercle and the origins of the gastrocnemius muscle, 


THE PATELLA. 


The patella (“ little dish ”), or knee-pan (Figs. 188, 189), isa flattened, trian, 
Jar sesamoid ke in the q riceps extensor tendon at the front of the Tenee-joint. 


Fra. 1—The c ; 
right petals, ventral surface. Fn A THe pane eas SRS 


Its ae gre convex ventral surface is longitudinally grooved by the fibrous expan- 
sion of the tendon. Tits dorsal surface is mostly cartilage-clad, to articulate with 
the trochlear surface of the femur, and is divided by a vertical ridge into a large 
outer, concave portion and a smaller inner, convex one, to articulate with ¢ 
outer and inner sides, respectively, of the trochlear surface. The upper border, or 
base, is bevelled in front, and gives insertion to the tendons of the muscles com- 
pee the quadriceps extensor. The apex, 
i downward, and the border on either 
side of it give attachment to the ligamentum 
patelle, while the narrow, rough, non-artie- 
ular area of the dorsal surface above the apex 
is in relation toa mass of fat. In front of 
the patella is a bursa separating it from the 
skin, The entire artic surface is not in 
contact with the femur at any time, but one 
after another as the knee is moved. 
‘The patella is liable to transverse fract- 
ure from muscular action, and, as its ype qt te ovper mzmee of the right 
Asean comes largely from above, 
eare should be taken in dealing with the upper fragment not to strangulate it. 


THE TIBIA. 


The eae ain) (Figs. 190-194) is the inner, larger, and more anterior 
of the bones of the leg, and conveys the weight of the body from the femur to 
‘the astragalus, 

The upper extremity, or head, is thick and inclined slightly backward above. 
Tt is Ereeerled on cach side into a massive tuberosity, whose upper aspect presents 
4 slightly concave articular surface, h receives one of the condyles of the 
femur. Of these articular surfaces, the inner is longer from before ba 
racer aoe Cae is smaller, flatter, and more circular. Both are 

i ere the semilunar fibro-cartilages rest upon them and 
isisbet forthe femora! condyles. Projecting upward, Naira these surfaces, is 
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the spine of the tibia, which is laterally bifid. To rough depressions between the 
articular surfaces are attached in front of the spine the anterior crucial ligament 

and the anterior extremities of the semilunar cartilages, and behind the spine the 

jor crucial ligament and the posterior extremities of the semilunar carti- 

‘The depression behind the spine is continued backward into a notch, the 

popliteal notch, which ae the tuberosities posteriorly. In front the tuber- 

. osities are continuous, and form on the anterior surface of the head a triangular 
area, whose apex points downward and ends at the tubercle. The lower end of 

the latter gives attachment to the ligamentum patelle ; its upper smooth part is 
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Fio. 192.—Areas of muscular attachment, anterior 
aspect of the tibin and fibula. 





he right titda and fitola in 
front view. (Modified from 





separated from the ligament by a bursa. Upon the tubercle the body rests in 
kneeling. At the outer angle of this triangular surface is a prominence to whieh 
the ilio-tibial band of the fascia lata is attached. The larger, internal tuberosity 
is marked behind by a horizontal groove for the insertion of the semi-membra- 
nosus tendon, and the external tuberosity presents postero-externally a rounded 
articular facet for the head of the fibul: 

The three-sided shaft of the tibia is very thick above and tapers toward the 
lower third, where it again expands slight] The internal surface is convex and 
subcutaneous, except at the upper end, where, internal to the tubercle, the sar- 
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torius, gracilis, and semi-tendinosus tendons are attached in the order named from 
above ward. ‘The external surface is concave in its upper two-thirds, where 


aes origin to the tibialis anterior, convex below, where it looks more forward 
is covered 


at 
is by the extensor tendons. On the posterior suxface the popliteus is 
inserted on a triangular area at the upper end, limited below by the o! sae line, 
ji from the fibular facet downward and inward to the internal berder, 
and gives attachment to the soleus muscle. Below the oblique line this surface is 
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Fu. 18.—The it tibia and Mula in their nor- Fia, 194,—Arens of muscular attachment, por 
seal relations, rear View. (Testut.) torfor aspect of the tibia and fibula : 


divided by a longitudinal ridge into an inner portion giving origin to the flexor 
digitorum, and an outer portion, from which arises the tibialis posterior. 

At the upper part of this surface and below the oblique line is found the large 
foramen for the nutrient artery, directed downward. The anterior border, or shin, 
commencing above, just below the tubercle, is subcutaneous, sinuous, and sharp 
‘in its upper two-thirds, rounded in its lower third, where it passes to the front of 
‘the internal malleolus. The external or interoxseus border gives wttachment to the 
n membrane and bifureates near the lower end, thus enclosing a trian- 
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area for the inferior interosseous ligament. The internal border extends 

the back of the internal tuberosity above to the back of the internal malle- 
olus below. The internal lateral ligament is attached to its upper 3 inches, the 
soleus muscle to its middle third, 

The lower extremity is somewhat quadrilateral, and is expanded ipa a 
Tt is prolonged downward, internally, as a flattish, subcutaneous process, 
internal malleolus, from the tip and margins of which the internal lateral ligament 
of the ankle arises. The fore part of its external surface is articular, for the 
inner lateral facet of the astragalus, and is continuous with its inferior quadri- 
lateral articular surface, which articulates with the upper surface of the 
alus. This inferior facet is concave from before backward, and is narrower, and 
descends lower behind than in front. Behind the malleolus isa groove for the 
tibialis posterior and the flexor longus digitorum, while farther externally the 
flexor longus hallucis slightly grooves the posterior border. The external sur- 
face of the lower extremity of the bone presents at its lower end a narrow artic- 
ular ares, which articulates with the Gbula, This area is continuous with the 
inferior articular surface, and above it the outer surface is rongh for ligaments 
which attach it to the fibula, 

The tibia is twisted, so that when the axis of the aipe end is transverse that 
of the lower end is inclined from without inward and forward at an angle aver- 
aging 5°-20°, but sometimes varying between 0° and 48°. 

ifescione— Bes epiphysis ossifies from a single centre, That in the upper 
end includes the tubercle AiG first. The lower end unites with the shaft. 
at the eighteenth or nineteenth year, the upper end in the twenty-first or twenty~ 
second year. 


THE FIBULA. 


The fibula (“clasp” or “ brace”) (Fig. 191, 193) is the slender outer bone 
of the leg. Its Greek name is perone, the adjective from which (* peroneal ”) is 
synonymous with “fibular.” It reaches lower than, but not as high as, the tibia. 

ts upper end is behind the plane of the lower end, and its shaft is slightly curved 
and very variable in its contour. 

‘The upper extremity or head is irregularly expanded, and presents above and 
internally a small obliquely placed articular facet, looking upward, inward, and 
forward, articulating with the facet on the outer tuberosity of the tibia, Behind 
and slightly external to the facet rises a conical eminence, the styloid process, to 
which the short external lateral ligament of the knee is attached, while toa slight 
depression in front of and external to it are attached the external lateral ligament 
and the tendon of the biceps. 

The lower extremity is a thick pyramidal process which forms the external 
malleolus (“little hammer”). The latter is lower and more posterior than the 
internal malleolus. Its inner suxface presents in front a triangular facet for 
articulation with the outer facet on the astragalus, above which the cartila 
clad surface is continued upward for a quarter of an inch for articulation with 
the tibia, Above the articular surface is a rough triangular area for the inferior 
interosseous ligament, Behind the faeet is a rough depression for the attach- 
ment and recep of the posterior fasciculus of the external lateral ligament 
of the ankle. The posterior surface is grooved for the tendons of the peronei 
longus and brevis. The erfernal surface is subcutaneous and continuous with a 
snbentaneous triangular surface tapering upward for two or three inches upon the 
shaft. 

The shaft has four variable surfaces, each giving origin to a muscle or a group 
of muscles which produce a particular motion of the foot. The four borders 
limiting these surfaces give attachment to fibrous septa separating the muscles or 
muscle-groups. The lower fourth of the shaft is twisted outwa The well- 
marked antero-external border begins in front of the head, and bifureates in the 
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lower fourth to include the triangular subcutaneous surface above mentioned as 
ing continuous with the outer surface of the malleolus. To it is attached the 
anterior tibial fascia which separates the peronci longus and brevis, which pronate 
the foot and occupy the external or pronator surface, from the extensores longus 
digitorum and ni tear ne te se tertius, which ike from the 
narrow anterior or and flex the ankle on continuing their prima 
action. The exlernal surface twists backward in the lower fourth to become ie 
tinuous with the posterior surface of the malleolus. The antero-internal or inter- 
osseous border (Fy. 199) is close to the antero-external border above, but diverges 
from it below, where, an inch or more above the malleolus, it ends at the apex of 
the rough triangular area, which gives attachment to the inferior interosseous 
ligament. This border affords attachment to the interosseous membrane, which 
tex the muscles arising from the anterior surface from the tibialis posterior, 
whi jinates the ankle and arises from the fusiform infernal or supinator sur- 
e latter surface occupies the upper two-thirds only of the shaft. It is 
separated from the posterior surface by the -internul border, which joins the 
interosseous border in the lower third, a ‘ives attachment in the upper two- 
thirds to a fibrous septum, the deep aN ia, separating the mu: which 
arise from the surfaces on either side. The posterior or extensor face, becom= 
ing more internal below, gives origin to the soleus above and the flexor longus 
is below. The latter muscles are separated from the peronei by a septum 


TeERT, BORDER 


ANTEINT. BORDER: 
POST-IT. BORDER OEE NTs RO 


Pio, 19 Horlzontal acction of the bones of the leg at the Junction of the upper and middle thirds, show: 


ing their borders and surfaces and the relations of the interosscous membrane. 


attached to the prominent postero-erternal border. This border passes from the 
styloid process to the back of the malleolus. The murient foramen, directed 
|, is seen in the middle third of the posterior surface. 

The head, the outer surface of the malleolus, and the triangular area above it 
aré subcutaneous ; otherwise the shaft is covered by muscles. When fracture 
oceurs, it is very commonly an inch or two above the malleolus. 

ifieation.—The lower epiphysis, although it ossifies first, joins the shaft 
about the twentieth or twenty-first year, while the upper epiphysis remains sepa~ 
rate until the twenty-second to the twenty-fourth year. The human fibula is 
vestigial, especially its upper end, which accounts for the fact that this end not 
only ossifies last, but also unites with the shaft last. 


THE BONES OF THE FOOT. 
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‘THE TARSAL BONES. 


‘The tarsus contains seven bones—the astragalus, calcaneum, cuboid, seaphoid 
or navicular, and the three cuneiform bones. 


The Astragalus. 


The astragalus (“a die”), or talus (Figs. 196, 198, 202, 203), oceupies the 
upper part of the arch of the foot, where it articu- 
GROOVE FoR FLEX lates with the tibia above and internally, and with 
bar the fibula externally, It reecives the weight of the 
body from the tibia, and transmits it by articulation 
to the caleaneam below and the seaphoid in front. 
ts long axis is directed forward cnet vad to the 
convex anterior extremity, or head, which is joined 
by a slightly constricted neck to the main part, or 
body, behind. The upper surface is occupied by 
the trochlear articular surface for the tibia. This 
is convex from before backward, and sigs con- 
cave transversely. It is broader in front than 
behind, and continuous with the lateral facets for 
the malleoli. The facet on the outer surface, for 
the external malleolus, is triangular and vertically 
concave ; that on the inner fea ies for the internal 
malleolus, is smaller, narrow, and pyriform. To 
the rough surface below the internal facet is 
attached the deep portion of the deltoid ligament. 
surtsce, paitceany Me "AE The under puafse prteants a deep ee the 
interosseous ligament, which passes from within 
obliquely outward and forward to the neck, and separates the two facets which 
articulate with the caleaneum. The posterior facet is concave from behind for- 
ward ; the anterior is convex and rests upon the facet on the sustentaculum tali 
of the o3 caleis. The anterior facet is continuous in front with the oval facet on 
the head, for the seaphoid, though there intervenes between them internally a 
small facet which rests upon the inferior caleanco-seaphoid ligament. The pos 
terior surface is a mere narrow border, grooved internally for the flexor longus 
hallucis. The tubercle bounding this groove externally gives attachment to the 
abe band of the external lateral ligament of the ankle, and is sometimes 
found as a separate bone, the os trigonum (* triangular bone”). 








<a 
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The Calcaneum. 


The ealeaneum (“heel”) or os calcis (Figs. 197-202), the largest bone of the 
foot, projects backward and downward to form the heel, which acts as a fulerum 
for the calf-m . It transmits most of the weight of the body to the ground. 
Tts long axis is directed forward and a little outward from its enlarged posterior 
extremity. 

The upper surface presents in its fore part two facets for articulation with the 
astragalus. The larger, posterior, and external facet is convex from before back- 
ward; the anterior one is long, concave and often subdivided. It is located on 
the dies surface of the sustentaculum tali (“support of the astragalus”’), a flat, 
shelflike process projecting inward on a level with the upper surface. Between 
these two facets’ is a groove for the interosseous ligament, passing obliquely for- 
ward and outward to a rough area on the fore part of the upper surface, where the 
extensor brevis digitorum arises. The under surface is narrow, rough, and trans- 
versely convex. It ends behind in two tubercles, which give attachment to plantar 
muscles and the plantar fascia. The inner tubercle is the larger, the outer the 
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more prominent. In front of these the long plantar ligament is attached, while 
the short plantar ligament is attached to the anterior tubercle at the fore end of 
this surface and to the shallow groove in front of it, The inner surface is concave 
between the posterior surfiec Behind and the sustentaculum tali in front. The 
under surface of the latter presents a groove continuous with that at the back of 
the astragalus for the flexor longus hallucis tendon. The onter surface, rough, 
flat, and subeutaneous, presents at its fore part two slight grooves, the upper for 
the tendon of the peroneus brevis, the lower for that of the peroneus longus, eepa- 
rated by a ridge or tubercle, the peroneal spine. The posterior suxface is smooth 
above, where it is separated by a bursa from the tendo caleaneus (Achillis), which 


pour. Antic. 
SURFACE FOR 
ASTRAGALUS 


AnTiCULAN 
‘SURFACE 


UNDER 
SURFACE 
INHER TUBERCLE 
Fis. 197.—Right caleancum, internal surface. (Spalteholz.) 


is attached to the lower part of this surfice. On the anterior surface is a saddle~ 
shaped articular facet for the cuboid. 

 calcaneum and astragalus are both very vascular, The veins of the 
former emerge mostly on the inner side, where they are less exposed to pressure. 


The Cuboid. 


The cuboid eosabedike *) (Figs. 198-202) lies on the outer side of the foot, 
between the ealeaneum behind and the fourth and fifth metatarsals in front. 
Although cuboidal, the four surfaces adjoining the external converge to it, 
giving the bone a pyramidal shape. Posteriorly, it articulates with the calea- 
neum by a saddle-shaped facet prolonged backward at the lower and inter- 
nal ungle, beneath the caleanenm. Anteriorly, a smaller facet is divided into 
an outer triangular and an inner quadrilateral portion for the fifth and fourth 
metatarsal bones, respectively. The upper surface, directed somewhat outward, is 
flat and non-articular, The lower surface presents a prominent ridge or tuberosity, 
directed obliquely inward and forward, in front of which is a deep groove for the 
peroneus | s. To the ridge and the triangular surface bebind it are attached 
the ee ligaments, On the narrow external surface or border the outer end 
of the ridge on the lower surface projects as a tubercle, which is usually facetted 
for a sesamoid bone in the bend of the peroneus longus tendon. The internal 
tien’ presents near its middle and upper part a facet for the external cuneiform, 
and oftentimes behind this a second tacet for the seaphoid, while the rest of the 
surface is rough for interosseons ligaments. 


The Scaphoid. 
The pes or navieular (* boat-shaped ”) bone (Figs. 198-203), situated on 
the inner side of 


the foot between the astragalus and the cuneiform bones, is com- 
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from before backward. Proximally its concayity articulates with the 

of the astragalus. Its convex distal surface is subdivided into three tri- 
ilar facets for the cuneiform bones. Above it is zyh and convex, below more 
ith an inconstant facet for 


Sano and uneven, externally rough for ligaments, wi 





FIRST PHALANX 
OF KALLUK 





mabove. (Albinus) 


Fiq, 198. —Tho bones of the right foot, rlewed 


the cuboid. Internally it is prolonged downward and inward into the prominent 
seaphoid tuberosity, which gives insertion to part of the tibialis posterior, and, 
being subcutaneous, is an important landmark in finding the medio-tarsal (Cho- 

rt’s) jomt, which is bounded behind by the astragalus and calcaneum, in front 


yy the Reaphoid and cuboid. 


E . 





ea 
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The Internal Cuneiform. 


The eternal cuneiform (Figs. 198, 200, 203), the | of the three, has the base 
of the wedge directed downward on the inner border of the foot. The distal, 
kidney-shaped facet for the base of the first metatarsal is much Jarger than the 
proximal pyriform facet for the seaphoid. On the internal surface is an oblique 
shallow groove for the tibialis anterior tendon, leading to an oval facet antero- 
inferiorly where the tendon is in part attached. On the. rough, concave exter- 
nal surface there is an L-shaped facet along the upper and posterior borders, which 
articulates with the middle cuneiform, and in front, where a distinct facet is 
marked off, with the inner side of the base of the second metatarsal bone. 


The Middle Cuneiform. 


‘The middle Lee ae (Figs. 198-202), the smallest of the three, has its base 
directed upward. e facets in front and behind are wedge-shaped, that in front 
for the second metatarsal being slightly smaller. On the inner surface is an L- 
shaped facet along its upper and posterior borders corresponding to and artien- 
lating with that on the internal cuneiform. On the outer surface a facet along 
its posterior border articulates with the external cuneiform, 


The External Cuneiform. 


The external cuneiform (Figs. 198-202) also has its base directed upward. 
Continuous with the triangular facet for the base of the third metatarsal are small 
facets at the fore part of each lateral surface, internally for the second metatar- 
sal and externally for the fourth metatarsal. The internal surface has in addi- 
tion a facet along its posterior border for the middle cuneiform, and the external 
surface has a larger facct behind and above for the cuboid. 


The Metatarsal Bones. 


The five metatarsa: bones (Figs. 198-203) are numbered from within outward. 
They closely resemble the metacarpal bones in having irregular cuboidal bases, 
articulating with the same number of bones as do the metacarpal; in having 
tapering triangular shafts, slightly concave from end to end on the plantar aspect ; 
and in having laterally compressed heads with articular facets extending onto the 
plantar surfaces, where they are grooved for the flexor tendons, and with lateral 
tubercles and depressions for the lateral ligaments. The line of their bases slopes 
from within outward and backward, and is interrupted by the mortising of the 
second between the internal and external cunciform bones. 

‘The first metatarsal, the stoutest and shortest, has on its base a large, slightly 
concave, kidney-shaped facet for the internal cuneiform, and an inconstant facet 
externally for the second metatarsal. The lower part of the base projects down- 
ward and slightly outward as the tuberosity, which gives insertion to part of the 
peroneus longus externally and of the tibialis anterior internally. On the plantar 
surface 6f the large head are two deep grooves for the sesamoid bones. 

‘The second metatarsal is the longest ; the others diminish in length to the fifth. 
The base of the second articulates in the mortise with the three cuneiform bones, 
and externally by two facets with the third metatarsal, and occasionally internally 
with the first metatarsal. 

The base of the third metatarsal articulates proximally with the external cunei- 
form, internally by two facets with the second metarsal, and externally by a 
single facet with the fourth metarsal, 

The base of the fourth metatarsal articulates proximally with the cuboid, 
internally with the third metatarsal by a single facet, and usually with the exter- 
nal cuneiform. Externally there is a single facct for the fifth metarsal, bordered 
by a deep groove for ligaments. 
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The base of the (Afth metatarsal articulates proximally with the cuboid, inter- 
nally with the fourth metatarsal. On its outer aspect it projects as a large rough 
tuberosity upon which the tendon of the peroneus brevis is inserted. Being sub- 
eutaneous, it is an important landmark on the outer border of the foot. 


Groove rom 
ERONEUS LONGUS 


iret 

CUNEIFORM 

INTERNAL 
SUNE!| 


Fia. M.—The bones of the right foot, viewed from below. (Spaiteholx) 


THE PHALANGES. 


The phalanges (Figs. 199-204) resemble so » of fingers that 


only the differences need be noticed. Those of the rger than those 
of the thumb, while those of the other toes are much sms than those of the 
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corresponding fingers. The shafts of the phalanges of the row, in the four 
al yh narrowed in the idaie bane wilh laterally In the 
same toes the phalanges of the second row are very short and stunted, especially 


ABDUGTOR AND FLEKOR 
LEVIS MINIM! DIGITH (INS.) 


“FLEXOR @REVIS 
 oiarronum (1Ns,) 


Fic. 201.—Areas of mu e plant 4 of the foot. Where the areas 
of origin and insertion are nn. insertion. The 
insertion of the second and © m 


josed with the 


mor is hallucis glide in 
the two groove arsal bone, 
Sesamoid bon 





THE FOOT AS A WHOLE. 175 


Ossification.—The metatarsal and phalangeal bones ossify exactly like the 
corresponding bones in the hand. 


THE FOOT AS A WHOLE (Figs. 199-204). 


The foot is narrowest at the heel and widens to the heads of the metatarsal 
bones. The bones of the foot form a longitudinal arch with « single pier, the cal- 
eaneum, behind, while the forward pier is formed by the heads of the metatar- 
sal bones. Tt may be divided longitudinally into two parts in front, with a com- 
mon support behind. The inner division consists of the posterior two-thirds of 
the calcaneum and the astragalus, scaphoid, cuneiforms, and the three inner meta- 


Pio. 22.—The bones of the right foot, rlewed from the outer side. (Testut.) 


tarsals. It bears the greater part of the weight, and is more raised from the 
ground and more springy than the outer arch. ‘The outer division is formed by 
the caleaneum, bearing the cuboid and the two outer metatarsals, and acts mainly 
asa buttress to the inner arch. The longitudinal arch is supported largely by 
the plantar ligaments. The fransverse arch, having its two internal piers at the 
internal cuneiform and the first metatarsal, and its external piers at the cuboid 


Fw, 208.—The bones of the right foot, viewed from the inner side, (Spalteholx) 


and the fifth metatarsal, is formed by the wedge-shape of the cuneiform bones 
iA 


it is liable to yield, gi ot. In this condition it is 

the arch is not quite straight from the heel to the toes, but is 

internally and concave on the outer border. The ast 

and the ealeaneum outward in front, the outer border of the upper 

former is found over the middle of the latter. This makes the internal 1 , 
appear more prominent, for the external malleolus lies over the outwardly pro- 
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ing caleaneum. Tn infancy the head of the astragalus is inclined inward 
eoeetins in the adult, and the foot is then naturally inverted. 

‘The tuberosity of the seaphoid on the inner border of the foot and that of the 
base of the fifth metatarsal on the outer border, both readily felt through the soft 
parts, are the best guides to the medio-tarsal and tarso-metatarsal joints, res 
tively. The Subatoeiry of the fifth metatarsal is a finger’s breadth in front of the 
medio-tarsal joint, and directly in front of the tarso-metatarsal joint; that of the 
seaphoid is two fingers’ breadth behind the tarso-metatarsal and directly in front 
of the medio-tarsal joint. 


Homologies of the Bones of the Two Extremities. 


The following conclusions are generally admitted : The thoracic and pelyie 
limbs are constructed on the same nee in their attaching girdles and their several 
ents. In the pelvicand shoulder girdles the ilinm corresponds to the seapula 

and the ischium to the coracoid process. 

At an carly stage of embryonic life the limbs are folded ventrally upon the 
body, and present pre-and post-axial borders, The dorsal or extensor su 
are external and the ventral or flexor surfaces are internal, Later, the u) 
limb rotates outward 45°, and the lower limb rotates inward 90°. This brings 
the flexor surface in the upper limb forward and inward, and in the lower limb 
backward. The small trochanter and internal condyle of the femur, the tibia, 
and the great toe in the lower limb are pre-axial, and correspond respectively to 
the t tuberosity and outer condyle of the humerus, the radius, and the thumb 
in the upper limb, ete. The patella in the lower limb and the olecranon in the 
upper have no corresponding parts in the other limb. 

‘The adult human skeleton is adapted in every part to maintain with ease the 
erect attitude by being nearly balanced around the line of the centre of gravity 
in the standing posture, and in this respect it differs from that of other mammals. 
catty and strength are provided in the lower limbs, mobility and lightness in 

ie upper. 


THE SKULL. 


The bones of the head, composing the skull, contain and protect the brain and 
sense-organs, as well as the commencement of the alimentary and respiratory 
tracts. ith the exception of the lower jaw, the bones are immovably joined 
together by sutures, forming a bilaterally symmetrical, spheroidal figure, some- 
what compressed laterally. The skull is supported upon the vertebral column, 
with the upper segment of which it articulates. For description, the twenty-two 
bones of the skull are divided into two sets. The cranium, or brain-ease, is the 
part above and behind, and comprises eight bones—viz, : 

f Occipital. 
Sphenoid. 
| Two temporals, 





{ Two parietals. 


Basilar bones, | Frontal. 


Roof bones, ¢ 


Ethmoid. 

The face is the lower and fore part, composed of six pairs and two single 
bones, or fourteen in all—viz.: in puirs, the maxillw, palate, inferior turbinate, 
nasal, lachrymal, and malar ; single bones, the vomer and mandible. The hyoid 
bone may also be classed here, as appendicular to the bor of the head. The 
base of the skull is preformed in cartilage, the roof and sides in membrane. 








THE OCCIPITAL BONE. 


THE BONES OF THE CRANIUM. 
THE OCCIPITAL BONE. 

This lozenge-shaped bone (Figs, 204 and 205) forms the back and of 
the base of the skull. _ Its long ime is tee from behind umawielasH 
forward. It consists of Sour part, which meet around the fdhamen magnum, 
‘These parts are distinct at birth, and are represented by separate bones in lower 
vertebrates. Of these parts, the broad, flat, eurved portion behind the foramen 
magnum, called the mayen ben consists of two parts, The upper triangu- 
lar segment lying above the highest curved line represents the interparietal bone 


of lower vertebrates, and is sometimes. te in man. The two exoceipitals or 
condylar portions lie one on either side of the foramen magnum, and include the 


AMRO! ANTERIOR 
CONDYLAR FORAMEN. 


‘Fro, 34.—The occipital bone, viewed from below, (Spaltehols.) 


condyles and jugular processes. They join the squamo-oceipital behind and the 
i-oceipital or basilar process in front. The latter extends forward from the 
foramen to the sphenoid bone. ‘The entire bone is flattened and much curved, and 
presents « concave cerebral surface and a convex external surface. 
surface is convex, and looks downward and backward behind, 
downward forward in front. It presents behind, about the centre of the 
Squamous portion, a well-marked prominence, the eternal occipital protuberance— 
‘an important landmark to be felt through the scalp. From this a median ridge, 
the external occipital erest, leads to the beak of the foramen magnum. The pro- 
tuberance and crest give attachment to the ligamentum nuchw. A transverse 
Tidge extends laterally on each side from the external occipital protuberance called 
ea gaa curved line (or middle nuchal line), It arches outward toward the 
angle, and gives origin to the trapezius internally, and parts of the occipi- 
talis, sterno-cleidu-mastoid, and splenius capitis externally, Above this line is 
fometimes to be seen a fainter ridge, the highest curved line (linea suprema or supe- 
rior nuchal line), This is more curved, most marked mesially, and extends later 
ally toward the lateral angle, enclosing with the superior curved linea smooth, dense, 
semilunar area, ‘This line is often absent, but when present gives attachment to 
the cern aponeurosis and a few fibres of the occipitalis. The surface above 
this is evenly convex. ‘The rongh surface between the superior curved line 
and the foramen um is divided into two rongh areas on each side by the 
inferior curved (or anchal) line, which curves outward and then downward from near 
the middle of the crest to the jugular process. The space above the inferior line 
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receives the complexus mesially. The lower space is oceupied by the recti 
posteriores major and minor and the obliquus superior. the external or z 
surface of the condylar porti the condyles, which lie at the sides 
anterior half of the foramen magnum. Through them the head rests upon 
articulates with the atlas. Their smooth, elliptical, convex Pepe oe 
clad in the recent state, converge in front and look downward and outward, 
the median sidé of each is a rough impression or tubercle for the lateral odontoid 
or check-ligaments, Behind each condyle is a depression, the posterior cond; 
fossa, which receives the hind edge of the articular facet of the atlas in extension 
of the head. At the bottom of the depression is sometimes seen the external 
1 












opening of the ior condylar foramen, for the of a vein from the 
reeerali gis t is sometimes absent on one or bath The base of the 
condyle is traversed by the anterior condylar foramen, which passes outward and 
forward from the cranium above the foramen magnum, and transmits the hy 
glossal nerve. External to each condyle the jugular (from jugulum, “ throat”) 
process presents an inferior rough surfitce, which lies above the transverse process 
of the atlas, and gives insertion to the rectus capitis lateralis. The inferior sur- 
face of the basilar portion is inclined upward, is narrower in front than behind, 
and is transversely convex. It presents a small median pharyn tubercle, 
to which is attached a process from the fibrous aponcurosis of the pharynx, On 
either side of this it is rough for the recti capitis anteriores, major and minor, A 
part of this surface can be palpated, though not easily, through the mouth, 

On the internal or cerebral surface the Garin (“sealy”) portion presenta a 
coneave surface divided by a transverse and a longitudina into four fosse, 
the two superior for the occipital cerebral lobes and the two inferior for the cere- 
bellar hemispheres. The intersection of these ridges is marked by the infernal 
occipital protuberance. The longitudinal ridge above the protuberance extends 
to the superior angle, and is ved for the superior longitudinal sinus, te the 
edges of which the fulx cerebri is attached. The transverse ridges extend to the 
lateral angles and are similarly grooved for the lateral sinuses. The tentorium 
cerebelli is attached to the edges of the groove. ‘The groove for the longitudinal 
sinus passes to one side, usually the right, of the internal occipital protuberance, 
where the groove is deeper and lodges the forcular Herophili (“ wine-press of 
Herophilus”), The sharp vertical ridge below the protuberance, called the fter- 
nal occipital erest, gives attachment to the falx ecrebelli, It passes to the foramen 
magnum and spreads out into its margin. On the upper surface of the jugular 

‘ocess is seen a deep groove leading to a notch, the jugular notch, on the anterior 
Beate of the jugular process, This notch with a similar one on the petrous 
tion of the temporal bone forms the jugular foramen (foramen lacerum posterius). 
The groove lodges part of the sigmoid or terminal portion of the lateral sinus. 
Separating this groove from the foramen magnum is the jugular eminence, with 
the intracranial opening of the anterior parasite foramen internally, and that of 
the posterior condylar Cian externally (on the side of the groove). The upper 
surface of the haber rocess presents a central groove, the basilar groove, slants 
upward and forward for the oblongata. On either margin of this surface is hal 
of the groove for the inferior petrozal sinus. 

Angles.—The superior os. as well as the two lateral, belong to the squamous 
portion. It fits into the angle formed by the meeting of the posterior superior 
angles of the parietal bones, and corresponds to the posterior fontanelle in the 
fetus. The lateral angles at the outer ends of the superior curved lines occupy 
the angles between the parietal bone and the mastoid portion of the temporal on 
either side, The anterior or inferior angle is represented by the oblong, anterior 
surface of the basilar portion, united to the body of the sphenoid by cartilage 
until the age of twenty years, afterward by bone. 

Borders.—The (wo superior borders extend between the superior and lateral 
les, and are convex and deeply serrated. They articulate with the posterior 
borders of the parietals, and form the /ambdoid (* lambda-like”) or parteto-ocei= 
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Farabegaed The tro inferior borders extend between the lateral and antero- 
angles, and are uneven and less deeply serrated. Between the lateral 
angles and the jugular processes they articulate with the mastoid portions of the 
temporals in the oceipito-mastoid suture. The small rough extremity of each 
jugular artioulates with the jugular facet of the petrous portion of the 
tem bone by preteoinee until about the twenty-fifth vear, when the union 
becomes osseous. In front of the jugular process is the smooth jugular noteh (see 
above). Between this notch and the antero-inferior angle the henlite are roug! 
for articulation with the petrous portion of the temporal bone. A somewhat 
ey se form is not infrequently presented by this bone, due to the projection 
of the jagular processes and the middle of the superior borders. 

The m is oval in shape, with the ieog axis diteated from before 
backward. Tt is encroached upon laterally in its fore part by the condyles, and 
transmits the uj end of the spinal cord with its membranes and accompany~ 
ing structures. From the condyles, thick ridges of bone, which strengthen the 
skull and transmit its weight to the condyles, pass in four directions—viz., for- 


Fie, W.—The ocelpital bone, rlewed from above. (Spalteholz) 


ward into the basilar process, laterally into the jugular processes, backward 
around the foramen, and thence upward as the occipital crest, ete. 

1 257 bopetaed basilar and condylar portions ossify each from a single 
centre. The squamous portion has four centres in two laterally disposed pairs— 
a pair above in the interparietal portion, and a pair below in the supraoceipital 
ass These two pairs usually unite, but may remain separate throngh life, 

ag a interparictal bone,as in lower vertebrates ; or, more commonly, two 
lateral fissures remain, « condition usually found at birth. The condylar portions 
join the squamous in lines extending outward from the posterior margin of the 

men magnum, and they join the basilar portion in lines passing through the 
anterior extremities of the condyles. The centres for the interparietal portion 
are deposited in membranes, those for the rest of the bone in cartilage. 

Varicties.—There is sometimes seen a groove for the occipital sinus along the 
internal occipital crest. The jugular notch i: "1 rtly ded by a 
small intraji process, and it is frequentl y groove for the 
sinus by a thin transverse ridge. A proj 
Jugular process, the paramastoid process of many mammals, may 
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long as to meet the transverse process of the atlas. Frequently the anterior con- 
dylar foramen is subdivided by a thin bony spicule. Rarely the basilar process 
at the margin of the foramen articulates with the odontoid process. A median 
membranous from the foramen magnum backward to the middle of the 
Simeoipial is of interest, because in rare cases, when not ossified, it may allow 
hernia of the brain and its membranes. 

Articulations.—By sutures the occipital bone is connected with the two parie- 
wr at two. Sear and the sphenoid, and by the condyles it articulates with 

a 

THE PARIETAL BONE. 


The parietal (“ wall”) bones (Figs. 206, 207) are two symmetrical, quadri- 
lateral plates which form a large part of the vault and sides of the skull, and are 
inte: between the frontal and the occipital bones, 

e external surface is convex, the convexity bane greatest a little below and 
behind the centre, at the parietal eminence, most marked in young bones, Arching 
across the bone just below this are the superior and inferior temporal ridges, the 
bone between which is smoother than elsewhere. The lower ridge, better marked 





Fio. 9.—The right parietal bone, outer urfuce. (Gegenbauer,) 


and more constant, limits the temporal fossa and the attachment of the temporal 
muscle. The upper ridge, when present, gives attachment to the temporal fascia, 
The surface above it is covered by the scalp. Not far from the hind end of the 
upper border is the small parietal foramen when present. 

‘The internal surface is concave, and marked by shallow depressions and ridges 
for the cerebral conyolutions, and by narrow grooves for branches of the middle 
meningeal artery, which run upward and backward from below. ‘The largest of 
these runs from the projecting anferior inferior angle, often as a canal, for a short 
distance, and is useful in determining the side to which the bone belongs. Along 
the superior border is a half-groove, completed by the one on the opposite bone, 
and isl pie the superior longitudinal sinus. Near this groove, in the bones of 
adults, and eapastally of the aged, small irregular depressions for the Pacchionian 
bodies are seen. A small part of the grooye for the lateral sinus usually crosses 
the inner aspect of the posterior inferior angle. 

Borders.—The superior, anterior, and posterior borders are deeply serrated, and 
the latter two, and to a le ent the first, are alternately bevelled at the expense 
of the outer and inner surfaces, thus alternately overlapy nd being overlapped 
by the adjacent bones, The bone is thus so strongly wedged in as to prevent dis- 
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location and to then the cranial vault. The superior border forms with that 
of the opposite bone the sagittal (arrow-like”) suéure. The anterior borders of the 
two bones articulate with 

the frontal bone in the fronto-pari- 

etal ox coronal ( crown”) suture, 

and meet the sagittal suture at 

nearly a right angle in Euro 

skulls, while the posterior borders, 

which form the lambdoid suture 

by articulation with the occipital, 

meet the sagittal suture at an ob- 

tuseangle. The inferior border has 

three divisions. Behind, it is ser- 

rated for a short distance to artic- 

ulate with the mastoid portion of 

the temporal bone in the paricto~ 

mastoid suture, In front of this 

the border is thin, concave, and 

externally bevelled and fluted, 

where it is overlapped by the 

squamous portion of the temporal 

in the squamous suture. The 

great wing of the sphenoid over- 

laps the front inch or 50, forming —¥1.3%—The right parietal bone, inner surface. (Testut) 
the spheno-parietal suture. 

Angles.—Of the superior angles the anterior is at the bregma (“sineiput”), 
the posterior at the lambda (Greek letter 4), The projecting anterior inferior angle 
ix at the pterion (“wing”), and is sometimes excluded from articulation with 
the sphenoid by the contact of the squamosal and frontal. 

Ossification occurs in membrane from a single centre and commences at the 
site of the parietal eminence. 

Varieties.—Rarely a horizontal suture divides the bone into two parts. A 
lange opening is very rarely seen at the site of the parietal foramen. 


THE FRONTAL BONE. 


The frontal (* forehead”) bone (Figs. 208-210) forms the skeleton of the fore- 

, and receives the frontal lobes of the brain in the concavity between the 

main or vertical portion, which arches upward and backward from the orbital 

margins, and the two thin horizontal or orbital plates, which extend backward from 
the same points, separated by a median gap, the ehmoidal notch, 

‘The anterior or external surface is convex, and most strongly so at the frontal 
eninences, a little below the centre of cach lateral half. Below and separated from 
these by shallow grooves are the arched superciliary (“above the lashes”) ridges, 
converging in the median line to the nasal eminence, below which is the smooth 
glabella (“little smooth place”), ‘Traces of the metopic (“frontal ”) suture, which 
enaly, separated the two halves of the frontal, usually persist in the glabella. 

ind the superciliary ridges lie the frontal sinuses, which cause the prominence 
of the ridges in the male, The arched suproorbital (“above the orbit”) ridges, 
more sharply marked externally, limit this surface below and form the anterior 

of ihe orbital roofs. At about the junction of their inner and middle 

i is the supraorbital notch, sometimes a foramen, for th orbital nerve 
and artery. The supraorbital arch ends in two downward pro 
and é angular processes, of which the external is a strongly projecting !s 
mark, which articulates with the malar bone, while the internal is slightly ms 
and articulates with the lachrymal bone. From the external angular process 
temporal crest arches upward and backward, continuous with the temporal ridges 

: 
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on the parietal bone. It separates the frontal portion of this surface from the 
temporal portion, below and behind it, which forms part of the temporal fossa 
and gives origin to the temporal muscle, 





FRONTAL 
EMINENCE 






TEMPORAL CREST 


UPRAORBITAN 
FORAMEN. 


INTERNAL ANGI 
proces! 
Fi, 208—The frontal bone, seen from in front. (Testut.) 
‘The inferior surface consists of the orbital surfaces of the triangular orbital 
plates, which form the greater part of the roof of the orbits, Their inner margins 
are parallel ; the outer pass backward and inward. Close behind the outer part 


rt 
INTER WAL ANGULAR 
PROCESS ore 
MASAL SPINE 
F10, 209.—The frontal bane, seen from behind, 





(Spaltebolz.) 


of the supraorbital ridge this surface presents the lachrymal fossa lodging the 
lachrymal gland ; and behind the inner end of the ridge there is a depression, the 
trochlear fossa (more rarely a tubercle), for the pulley of the superior oblique 
musele of the orbit. Between and in front of the internal angular processes is 
the nasal noteh. This is hounded above by a semilunar, serrated surface, which 
articulates with the upper ends of the nasal bones mesially and the nasal processes 
of the superior maxille laterally. It is bounded behind by a rough, nearly 
vertical surface, the nasal process (Henle), which projects down behind, supports 
and articulates with the posterior aspect of the upper ends of the nasal and maxil- 
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lary bones, which form the bridge of the nose. From the centre of the nasal 
rocess the nasal spine projects downward and forward asa sharp process, and 
tween the crests of the nasil bones and the vertical plate of the ethmoid forms 
2 part ef the septum of the nose, The spine commences behind the nasal process 
as a median Tile, on either side of which ix a narrow groove forming a small 
sie of the roof of the nasal fosse. Between the back of these grooves and the 
nternal angular process notice the openings of the two frontal wirases, which lie 
between the outer and inner tables of the bone, The sinuses lie behind the super- 
ciliary ridges, extend a variable distance over the orbits, and are separated from 
one another by a thin vertical partition, usually displaced to the left. Behind 
these openings, and between the ethmoidal notch and the inner margins of the 
orbital surfaces, are a series of depressions forming the roofs of cells, and two 
transverse grooves. These are completed by articulation with the lateral masses 
of the ethmoid to form, respectively, the ehmoidal calls and the anterior and poste- 
rior ethanoidal canals, The anterior canal transmits the nasal nerve and the 
anterior ethmoidal vessels ; the posterior canal, the posterior ethmoidal vessels. 
‘The cerebral surface forms a deep concavity, encroached upon but slightly by 
the convexity of the upper surfaces of the orbital plates, which form the greater 
part of the floor of the anterior cranial fossa. The orbital plates and the adjoin- 
ang bone present marked depressions and ridges for the frontal convolutions. 


TROCHIEAR 
rosea 


Fig. 210.—The frontal bone, seen from below, (Teatut) 


Elsewhere the bone is smoother, except for a median furrow, the frontal suleus, 
‘This starts from the upper border, with pits for Pacchionian bodies on both sides, 
and narrows down below to the thin, prominent frontal erest, The superior longi- 
tudinal sinus is lodged in the sulcus, and the falx cerebri is attached to the crest 
and the ridges of the sulons. The termination of the crest, by articulation with 
the erista galli of the ethmoid, completes the foramen caecum (“blind hole”). 
When not Based below, this foramen transmits a small vein from the nose to the 
superior longitudinal sinus. 

Borders and Articulations —The posterior border articulates with the parietal 
hone in the coronal suture, nearly as far outward as a rough triangular surface, 
‘This triangular surface articulates with the great wing of the sphenoid, and forma 
the posterior half of the outer margin of the orbital plate. It is continuous behind 
with the thin posterior margin of the orbital plate, which articulates with the 
small wing of the sphenoid. The malar bone articulates with the fore part of 
the outer margin of the orbital plate. The parallel inner borders of the orbital 
surface articulate with the os planum of the ethmoid behind and the lachrymal in 
front. The margins of the cthmoidal notch articulate with the cribriform plate 
of the puiiiictrally, and the crista galliin front. (The articulations of the 
nasal noteh, process, and spine have been described above.) 

dficati s from two centres in the membrane a 
‘eminences, At birth there are two separate lateral halves, soon unite 
median Pas ee or metopie suture, which is usually obliterated by ossifi 
‘@ trace at the glabella ; but sometimes it persists throughout 
frontal sinuses appear about the seventh year as forward growths from the ante- 
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rior ethmoidal cells, and increase up to old ‘They may invade and extend 
over the roof of the orbit quite ruin valree a sein ine 


THE TEMPORAL BONE. 


The femporal (“temple”) bone (Figs 211-214) forms of the side and 
base of the skull, contains the organ of hearing, and articulates with the lower 
jaw. Although it is usually described in three parts—viz., squamous, mastoid, 
and petrous—the three parts separable at birth are the squamous, petro-mastoid, 


and tympanic. 

The ecoamak Poctian—Thle is a thin plate, which extends upward and forward 
at right angles to the petrous, and forms part of the side-wall of the middle fossa 
of the seul The outer surface, but slightly convex, is smooth, except for a ver= 
tical groove above the external eines d meatus for the middle temporal artery. 
Tt forms part of the temporal fossa, which is separated from the mastoid surface 
behind by the curved supramastoid crest. This crest is continued forward, just 
aboye the external auditory meatus, to the syyoma (“yoke”), a process of bone 





¥i0. 211.—Tho right temporal bone, outer surface, ‘The dotted lines indicate the lines of suture between 
squamous, mastoid, and tympanic portions. (Testut.) 


which projects outward in a shelf-like manner from the lower part of this surface, 
and then, twisted on itself, continues forward. In its forward projection the 
smooth inner surface and lower border give origin to the masseter, the sharp upper 
border gives attachment to the temporal fascia, and the serrated and evelled 
anterior extremity articulates with the malar. Two ridges, or roots, extend from 
its base, the posterior backward and the anterior inward, enclosing between them 
a transversely oval, smooth depression, the glenoid fossa, divided into two parts by 
the nearly transverse fissure of Glaser, For articulation with the lower jaw the 
front half of the fossa is coated with cartilage, together with the convex nearly 
transverse ridge, the eminentia articuloris, which limits it in front and forms the 
anterior root of the zygoma. At the outer end of the latter root isa tubercle 
of the lower jaw. 
rior root divides into two branches, of which the upper is the supra- 
mastoid crest, and the lower ends in front of the external auditory meatas at the 
Glaserian fissure as the postglenoid process, very prominent in young bones. In 
front of the articular eminence is a small, smooth triangular surface belonging to 
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the zygomatic fossa, and separated from the temporal surface by a slight ridge. 
‘The external pterygoid muscle glides over this arta sf 2 
The futernal surface is marked by impressions for the cerebral convolutions 
and by grooves for the middle meningeal arteries. Where it joins the petrous 
portion there is seen in young, and often in old, bones the remains of the petro- 
squamous suture passing from the angle between these two portions in front to the 
toa noleh between the squamous and mastoid portions behind, The arched 
rder between these two angles or notches describes about two-thirds of a cir- 
ele, and above is thin, bevelled, and fluted on its inner surface, overlapping the 


Fin. 212. —The right temporal bone, viewed from the mexial plane. (Testut.) 


fetal, and in front is serrated and bevelled on its inner surface above and on 
its outer surface below, articulating with the great wing of the sphenoid. 

The Petro-mastoid Portion—This segment of the temporal is an irregular, 
four-sided I ase of very dense bone, whose rough truncated apex is directed 
forward and inward to the foramen lacerum medium, and whose base, directed 
outward and backward, is formed by the less dense mastoid portion. It is usn- 
ally deseribed as three-sided, the fourth or outer surface being mostly covered by 
the tympanic bone. 

The mastoid portion of the petrosal presents a triangular rough external sur- 
rece peconeed downward and forward into the nipple-shaped mastoid process, 
which affords attachment to the sterno-mastoid, splenius capitis, trachelo-mastoid, 
and occipitalis, Internal to the mastoid process is the deep digastric groove for 
the digastric muscle, internal to which is a shallow groove for the occipital artery. 
Tts fnternal or cerebral surface forms x small part of the posterior cranial fossa, 
and is eg from the petrosal pyramid by the deep groove for the sigmoid 
aa the lateral sinus, The mastoid foramen, transmitting a vein, opens 

ternally on or near the rear wall of this groove, and externally near the pos- 
terior border of the mastoid portion. The upper border of this portion articulates 
with the parietal, the posterior border with the occipital. The suture-line between 
the iy eae and mastoid portions lies a little below the supramastoid 
rans from the parietal notch to the middle of the external meatus, Th 


process, nearly flat at birth, be pronounced externally about the 
year. As it enlarges, it becomes filled with a number of ¢ 
Spaces, which about puberty are in whole or in part converted into air-cells (mas- 








=| 
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toid cells), ‘These are connected with a larger cavity, the mastoid antrum (* cave ’ 
NM which is coaperl a comparatively ped at “ests 


and communicates with the upper part of the mid- 
dle ear or li rae The antrum is bounded 
externally by that part of the squamous portion 
below the supramastoid erest, which is exceedingly 
thin in children, while superiorly a continuation 
backward of the roof of the tympanum (tegmen 
tympani, “cover of the drum”) separates it from 
the middle cranial fossa, 

The petrous portion.—Of the two intracranial 
surfaces of this portion, the posterior surface looks 
backward, inward, and slightly upward into the 
posterior fossa of the base of the skull, From 
near its centre the infernal auditory meatus, which 
transmits the facial and auditory nerves, passes 
outward for about two-fifths of an inch to a plate 
of bone, the lamina ecribrosa (* sieve-like layer”), 
‘This is so called from the number of larger and 
smaller apertures for the subdivisions of the 
eighth or auditory nerve on either side of a trans- 
verse faleiform (“ sickle-shaped ”) crest, above 

Fis. 213.—Seotion thi the mas- which, in front, is the internal orifice of the aque- 
With Geiniddioms WW Ken)” duct of Ballopius for the seventh or facial nerve. 
The aqueduct of Fallopius passes outward to the 
genu, where it bends backward to ae along above and internal to the tym~- 
panum, behind which it bends sharply downward internal to the opening between 
the tympanum and antrum, and terminates at the stylo-mastoid foramen. Behind 
the meatus is the smail, slit-like opening of the aqueductus vestibuli (* water-pipe 
of the vestibule”), oceupied in the adult by vessels and a process of the dura, ani 
above and in front of the latter is a small opening, the remains of the floecular 
fossa, very large in young bones. 

The anterior surface looks forward, outward, and upward into the middle 
cranial fossa. A depression is seen near the apex for the Gasserian ganglion. 
Behind and external to this are two small grooves leading backward and outward 
to foramina—the larger and internal to the hiatus (“gaping”) Fallopii, which 
leads to the geniculate ganglion in the aqueduct of Fallopius, and transmits the 
great superficial petrosal nerve, while the smaller and external is for the small 
petrosal ner nd these, and between the petro-sqnamous suture externally 
and an eminence formed by the superior semicircular canal internally, the bone is 
thin and forms the roof of the tympanum. 

The inferior or basilar surface presents posteriorly, between the mastoid and 
styloid processes, the atylo-mastoid foramen, the exit of the facial nerve from the 
aqueduct of Fallopius. ‘The styloid process itself projects downward and forward, 
for possibly 2 inches, from its base, which is imbedded between the vaginal process 
of the tympanic bone and the petrosal bone. It gives attachment to two ligaments 
and three museles. Internal to this foramen and process is the small quadrilateral 
jugular facet, with which the jugular process of the occipital unites ta cartilage, 
which ossifies about the twenty-fifth year. In front of and internal to this facet is 
the smooth, deep jugular fossa, which with the jugular notch of the occipital eom- 
pletes the jugular foramen. In front of the fossa is the carotid foramen, the lower 
end of the carotid canal (for the internal carotid artery) which ascends vertically, 
and then passes horizontally forward and inward to the outer side of the apex of 
the bone at the foramen lacerum medium (“ middle torn hole’). Internal to the 
carotid foramen and reaching to the apex is a quadrilateral surface for the origin 
of the tensor tympani and levator pz nuseles. Small Foramina on this Sur- 
Sface.—1. Between the jugular fossa and the carotid foramen is the tympanic 
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for Jacobson’s nerve (the tympanie branch of the glosso-pha: 1). 
2. In the jugular fossa is the foramen Tor the auricular mer - lp daa 
nerve. 3, Small tympanic branches of the carotid plexus pierce the walls of the 


Fio. 214.—The right temporal bone, viewed from below. (Testut.) 


carotid canal. 4. The aqueduct of the cochlea begins in « triangular depression 
on the postero-inferior margin, just below the internal meatus. 

The narrow external or tympanic surface looks slightly forward, and is hidden 
by the tympanic plate, exce; br a variable extent of the outer wall of the carotid 
canal in front. On removal of the tympanic bone this 
surface is seen to form the inner wall of the tympanum 
(‘dram”). Tn the angle between it and the tympanic 
roof is seen the bulging of the Fallopian canal, which 
bends downward in the angle between the inner and 

ior tympanic surfaces, and lodges the facial nerve. 

low this is the fenestra ovatis (“ oval window”), open- 
meas the vestibule and situated above the promontory, 
whieh is grooved for the tympanic plexus of nerves. 

Below and behind the promontory is the fenestra rotunda 
(“round window”), opening into the cochlea. The 
surfice narrows in front to the bony canals for the py. 21n—Squamous portion 
tensor tympani muscle above and the Eustachian tube snd tympanic ring of the tem: 
below, which are completed externally by the tympanic ™™! !"e “ ™S 

ate. The two canals are separated by the delicate processus cochleariformis 
“conchshell-shape”), which projects outward and upward, 

The superior border, grooved for the superior petrosal sinus, gives attachment 
to the tentorium cenbelli; ‘a process of which bridges over a notch (trigeminal 
notch) near the apex of the bone for the passage of the trigeminal or fifth nerve. 
A tle of bone near the front end of this border is often continued by a fibrous 

|, rarel bone eee spneonol ligament or process), to the side of the 


by 
dorsum elke of the sp! 
inferior petrosal sinus. The posterior inferior border, internal to the jugular fora~ 
men, completes the groove for the inferior petrosal sinus by its articulation with 


enoid, completing a foramen for the sixth nerve and the 
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the occipital bone. The anterior superior and anterior inferior borders are short- 
ened by articulation with the squamosal and tympanic bones, Bree ie ie The 
angle between the Same gl eae portions receives the spine of the sphe- 
noid and presents the front orifice of the bony Hustachian canal, to which the 
cartilaginous part is attached. 

‘The Tympanic Bone.—In the adult this part of the temporal forms the fym- 
for plate, This constitutes the posterior, non-articular portion of the glenoid 

which 1 part of the parotid gland, and is separated from the squamous 
in front by the Glaserian fissure. Inferiorly it forms the sharp, project- 
vaginal (“sheath-like”) process ; superiorly it coalesces with the squamous 
Beet aie forms the front, lower, and part of the rear walls of the bony exter- 
nal auditory meatus, The latter projects outward in the curved, rough, free 
margin of the external auditory process, which gives attachment to the cartilagi- 
nous part of the external auditory meatus. Internally it fuses with the petrosal, 
and Mee the outer wall of the tympanum. Posteriorly it joins the mastoid 
portion in the auricular fissure, behind the external auditory meatus. 

The bony eaternal auditory meatus is elliptical, slightly constricted in the 
middle, and directed inward and a little forward to the tympanum. Its internal 
orifice is smooth and grooved for the tympanic membnine ; the external orifice 
is bounded by the external auditory process of the tympanic bone ex above, 
where the posterior root of the zygoma bounds it. Externally the Glaserian fissure 
is closed ; internally it is double, and is occupied by a descending process of the 
tegmen tympani of the petrous portion, which separates the tympanic and squa- 
mosal bones, and forms most of the outer wall of the Eustachian and tensor 
tympani canals. Between this process and the tympanic plate the fissure trans- 
mits to the tympanum the tympanic branch of the internal maxillary artery, and 
lodges the slender process of the malleus. More internally it presents the canal 
of Huguier, by which the chorda tympani nerve issues from the tympanum, 

Articulations.—The temporal bone articulates above with the parietal, in front 
with the sphenoid and malar, below with the mandible, behind and internally 
with the occipital. 

Ossification.—The squamosal and tympanic bones ossify in membrane, each 
from a single centre; the petrous portion and styloid process in cartilage, the 
former from four centres, the latter from two. The feetal tympanic bone forms an 
incomplete ring, which encloses the tympanic membrane. It is open above with 
its free ends united to the squamosal. Tine defect in the ring due to this opening 
above is known as the notch of Rivinus. Two tubercles, one growing from the 
front and the other from the back of this ring, meetin the floor of the meatus, 
enclosing a foramen, which is gradually (though not always) closed, and thus the 
tympanic plate is formed. At birth the mastoid process, articular eminence, and 
tympanic ring are flat, the glenoid fossa is shallow, and the hiatus Fallopii opens 
at the genu of the canal, 


THE SPHENOID BONE. 


The sphenoid or wedge-bone (Figs. 216-218) forms a part of all three fosse of 
the base of the skull and of the orbits and nasal fosse. It is very irregular in 
shape, and consists of a body, two pairs of wings, and a pair of pte! 

Body.—The central cuboidal part or body present a superior surface, which 
in its hind part, in the posterior cranial fossa, continues the basilar groove of the 
occipital and slants upward and forward to a quadrilateral projecting plate, the 
dorsuin sellee (hack of the saddle”), ‘The upper angles of the latter project out~ 
ward as the past like”) procease hich give attachment to 
the tentorium cereh zs a deep depression, the pituitary fossa or 
sella turciea (“Turkish saddle”), which lodges th pophysis and forms the 
isthmus or narrow median portion of the middle eranial fossa. This depression 
is bounded in front by a transverse elevation, the olivary eminence, behind which 
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on each side projects a small tubercle, the middle olinoid In front of the 
eminence the slight opfie groove supports the optic commissure, and leads Lateral; 
to the optic foramina. The surface in front of this is on a slightly higher level, 
and forms of the floor of the anterior cranial fossa. It ends in front ina 
projection, idal spine, for articulation with the cribriform plate of the 
ethmoid, and laterally it is continuous with the superior surfaces of the small wings. 
Each lateral margin of the superior surface of the body is bevelled by the wind- 
‘ing cavernows groove, which lodges the internal carotid artery in its forward pass- 
oe: se jetaeeled sinus, a ae of this groove phan on igi ad 
& bony projection, internally by the petrosal process, which springs from 
the aide of the of the dorsum sella and fits against the apex oft thet oat 
portion of the temporal bone, and externally by the lingula (“little tongue”), a 
thin lamella projecting upward and backward between the body and the great 
‘ing. The posterior surface is united to the basilar process of the occipital by 
Satis in early life, and by bony union in the adult. On the anterior suxface 
the vertical aphenoidal erest projects in the middle line, below the ethmoidal spine, 
and articulates with the eicel aise of the ethmoid. On either side, superiorly, 
are the rounded orifices of the two sphencidal sinuses, which occupy much of the 
body of the bone. They are unequally divided by a vertical lamina, the sphe- 


MIDDLE CLINCID 
PROCESS, 
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Fro. 216,—The sphenold bone, viewed from above. (Testat,) 


noidal m, continued back from the crest. These hijo 9 and the surfaces 


beneath are on the roof of the nasal fosse, and the rough surfaces on their 
lateral sides articulate with the lateral masses of the ethmoid above and with the 
orbital processes of the palate bones below. Much of this surface on either side 
of the crest, internal to the articular areas and below the orifices, is formed by the 
meee! turbinate (“top-shaped ”) bones. These are triangular or conical in 
jape, with the apex directed downward and backward. They are formed sepa- 
rately, often come away with the ethmoid or palate hones in disarticulating, and 
sometimes enter into the formation of the inner wall of the orbit. The inferior 
surface presents in front a median ridge, the rostrum (“beak”), continuous with 
the crest and received between the ale of the vomer. The surface on either side 
of the rostrum forms part of the roof of the pharynx and nasal fossw, and is pony 
covered by the vaginal processes of the internal pterygoid plates, Each lateral 
surface gives ni ment to the two wings»and between the latter forms the inner 
‘boundary of the sphenoidal fissure and the back of the inner orbital wall. 

‘The small or orbital wings are thin, triangular, horizontal plates, extending out- 
ward from the fore part of the lateral surfaces on a level with the corresponding 
part of the superior surface. Their smooth superior surfaces form the hind part 
of the floor of the anterior cranial fossa; the inferior surfaces form the back of 
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the roof of the orbits and the upper margin of the apheci) fissures. The ser 
rated enterior border articulates with the orbital plate of the frontal hone, by 
which it and its pointed outer extremity ure separated from the great wing, ex~ 
ternal to the sphenoidal fissure. The free posterior border is received into the 
Sylvian fissure of the brain. It is the boundary between the anterior and middle 
cranial fosse, and ends postero-internally in a knob, the anterior elinoid: i 
which gives attachment to the anterior extremity of the tentorium cerebelli. The 
base of the wing is divided into two roots by the forward and outward 

the Wied foramen, which transmits the optic nerve and the ophthalmic artery. 

e great or temporal wings project outward and upward from the lower part 
of the sides of the body, and present three surfaces—cerebral, orbital, and temporo- 
aygomatic. The concave cerebral surface forms part of the middle cranial fossa, 
Be feted at the fore part of its junction with the body, and below the sphe- 
noidal fissure the forwardly directed foramen rotundum for the superior maxillary 
nerve, Behind and a little external to this is the large foramen ovale, directed 
downward, for the inferior maxillary nerve. This part of the bone pause hori- 
zontally backward into the sharp (*wing-like”) spine of the sphenoid, which 
oceupies the angle between the squamous and petrous portions of the temporal bone. 
From its under surface the sha inous process projects downward, and gives 
attachment to the paeneatalca lar ligament. The small foramen spinosum 





nears waren HAMULAR 
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Fro. 217.—The sphenolid bone, viewed from in front. (Testut,) 


perforates the spine and transmits the middle meningeal artery, grooves for 
which cross this surface. The external or temporo-zygomatic surface forms part of 
the temporal fossa above and of the zygomatic fossa below the transverse 
goid (“ wing-like”’) ridge which crosses it. The zygomatic surface looks down- 
ward, is continuous with the outer surface of the external pterygoid plate, and 
presents the lower orifices of the foramina ovale and spinosum. The anterior or 
orbital surface looks forward and inward. Its upper quadrilateral part forms the 
ater part of the outer wall of the orbit, which is separated by a ridge, forming 
the outer lip of the spheno~mazillary fissure, from a small area below, which looks 
into the spheno-maxillary fossa and presents the anterior orifice of the foramen 
rotundum. The posterior border in its inner third bounds the foramen lacerum 
medium in front, and presents the posterior opening of the Vidian canal. This 
canal tunnels the base of the internal pterygoid plate sagittally and transmits the 
Vidian nerve and artery. In its outer two-thirds this border articulates with the 
petrosal, completing inferiorly a groove for the cartilage of the Eustachian tube. 
The external border is bevelled internally below and externally above, and articu- 
lates with the squamosal, The superior border overlaps the anterior inferior 
angle of the parietal bone. Internal to and in front of this articulation is a rough 
triangular surface, formed between the upper margins of the three surfaces, which 
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articulates with a similar rough triangular surface on the frontal. The cranial 
and orbital surfsces converge and meet in a sharp free border which bounds the 
aphenvidal fissure inferiorly. The anterior margin or malar crest separates the 
orbital and temporal surfaces, and articulates with the malar bone and sometimes 
with the superior maxilla at its lower angle. The obliquely elongated sphencidal 
re between the body and the two wings is ¢ aed externally by the frontal 
ne, and transmits to the orbit the third, fourth, sixth, and ophthalmic divisions 
of the fifth nerves, and the ophthulmie vein. 

The two pterygoid processes consist each of two plates, joined in front, but 
diverging behind, which project downward and slightly forward from the lower 
aspect of the base of the great wing. 

‘The external pterygoid plate, broad and thin, lies in a plane directed backward 
and outward. ‘The infernal surface affords origin to the internal pterygoid muscle, 
the erternal surface to the external pterygoid muscle. This plate forms the inner 
boundary of the zygomatic fossa, and the outer boundary of the pterygoid fossa, 
whieh lies between and behind the two plates. 

‘The internal pterygoid plate, longer and narrower than the external, forms the 
outer boundary of the posterior naris, where it is partly covered by the sphenoidal 
process of the pal: me. From the upper end of its internal surface on each 
side a thin plate, the vaginal process, projects inward to articulate with the ala of 


the vomer, and eee with the sphenoidal process of the malts the latter con- 
verting a groove beneath the base of the vaginal process into the plerygo-palatine 
emal, Posteriorly at the base of the internal mule is the small iarohed Sami 
tetween which and the lingala is the Vidian canal, and below which is the shal- 
low id fossa, in which the tensor palati muscle arises. The posterior bordes 
is ged below into the slender, hamular (* hook-like”) process, grooved exter- 
near its base for the of the tendon of the tensor palati muscle. It 
is to be felt behind and internal to the last upper molar tooth. In front 
the two plates are joined above, and form a smooth triangular surface, which 
forms the back wall of the spheno-maxillary fossa, and presents superiorly the 
anterior orifice of the Vidian canal. Below, the two plates are separated in front 
id notch, which is occupied by the pyramidal process of the palate- 
bone. The cartilage of the Eustachian tube is attached aid supported along the 
posterior and inner aspect of the upper part of the internal plate. 
Articulations,—The sphenoid articulates with all the other bones of the cra- 
hium, which it binds firmly together, and with five of the facial bones—viz., two 
malar, two palate, and the vomer, and sometimes one or both superior maxille. 
ie.—The ligaments normally connecting the clinoid processes may 
become ossified. The foramen of Vesalius, for an emissary vein, is sometimes 
internal to the foramen ovale. 
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Ossification occurs in cartilage from twelve centres in two divisions, a pre- 
and a id, which join at the olivary eminence, and are distinct in 
many animals. ‘The sphenoidal sinuses begin to hollow out the body in the 
asi sstiichie wich they are confined to the sphenoidal turbinate bones, 
which develop separately in’ cartilage. 


The ethmoid or sieve-bone 219-221) is roughly cuboidal, and proj 

downward from the ethmoidal notch of the frontal bone between the orbits to form 

part of the orbits, nasal fosse, and base of the cra- 

CRIBRIFORM, nium. It is very light, being largely composed of 

PLATE, cavities bounded by thin walls. It consists of a ver- 

tical and a horizontal plate, and of two lateral masses, 

the last suspended from beneath the lateral portion of 
the horizontal plate on each side. 

The vertical plate forms the upper third of the 
median (though often deflected) septum of the nose, 
and is grooved for the olfactory nerves. It projects 
into the eranial cavity above the horizontal plate as 
the median triangular crista galli ( crest of the cock ")e 
This is most prominent in front, and along its thin 
Peeks pie it gives atnetinen te ae x sores 
—Diagram .. An front it divides into two lateral ale, which articulate 
sol ote fa rdtoverse, vera with the frontal, and usually complete the foramen 

a exoum, The vertical plate articulates in front with 
the nasal spine of the frontal and the crest of the nasal bones, below and in front 
with the triangular septal cartilage, below and behind with the vomer, and behind 
with the crest of the sphenoid, 

The horizontal or eribriform plate is so named from a number of perforations 
arranged in three rows, of which those in the inner and outer rows are the larger 
and transmit the olfactory nerves to the inner and outer walls of the nasal fosswe, 
‘This plate forms the depressed olfactory groove of the anterior cranial fossa, which 
lodges the olfactory bulbs on either nue of the crista galli. On each side of the 
fore part of the erista galli is a longitudinal slit for the nasal branch of the fifth 
nerve. 

The lateral masses or labyrinths contain between their lateral and mesial walls 
a number of irregular, thin-walled ethmoidal cells, The thin, smooth, oblong outer 
wall forms most of the inner wall of the orbit, and is called the os planum 
(smooth bone”) or orbital plate. The borders of this plate and of the lateral 
mass articulate in front with the lachrymal, below with the superior maxilla and 
palate-bones, behind with the sphenoid and sphenoidal turbinate bones, and above 
with the orbital plate of the frontal. The latter articulation completes the two 
horizontal, transverse grooves in cach bone into the anterior and posterior eth- 
moidal canals, These articulations (together with that of the nasal process of the 
maxilla with the fore part of the lateral mass internally) close the exposed half- 
cells of the ethmoid. The ethmoidal cells are lined by a continuation of the nasal 
mucous membrane, and are divided by a transverse septum into an anterior and a 
posterior set. The anterior set opens into a sinuous canal, the infundibulum, 
which leads from the frontal sinuses to the middle meatus of the nose; the 
posterior cells open into the superior meatus. ‘The cells are sometimes divided 
into posterior, middle, and anterior sets, the two latter opening together. The 
inner wall forms the upper part of the outer wall of the nasal fossa, and is grooved 
for olfactory nerves and blood-vessels. It consists of the superior and: middle 
turbinate bones, which have attached upper borders, but are free and somewhat 
rolled outward inferiorly. They are continuous in front, but separated in the 
posterior half by a channel, the superior meatus of the nose, directed forward 
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from the posterior border, The middle tarbinate extends the length of the bone, 
and overhangs and bounds superiorly the middle meatus of the nose. From beneath 
the fore part of the lateral mass in front of the os planum a long, thin lamina of 
bone, the uncinate (“ hook-like”) process projects downward and backward in the 
outer wall of the middle meatus, where it articulates with the ethmoidal process 
of the inferior turbinate bone, and helps to close the inner wall of the maxillary 
sints, 


DART Shows COURSE 
or Inryi 


uNciNaTe 
pRoctaa. 
FG, 23),—The ethmold bone, seen from above. (Testut.) Fig, 2t—The ethmold bone, its left 
side. (Testut.) 


Articulation occurs with thirteen bones—viz., the frontal and sphenoid of the 
cranium, and the vomer, two nasal, two lachrymal, two maxillw, two palate, 
and two inferior turbinate bones of the face. 

Oxsification proceeis in cartilage from three centres—one in the perpendicular 
plate and one in cach lateral mass. True bony ethmoidal cells do not appear 
antil the third year, 


THE BONES OF THE FACE. 
THE MAXILLA, OR SUPERIOR MAXILLARY BONE. 


The marilla or upper jaw-bone (Figs, 222-224) forms the largest ie of the 


facial skeleton, including part of the floor and outer wall of the nasal fossa, the 
toof of the mouth, and the floor of the orbits, and in it are lodged the upper teeth. 
Tt comprises a central hollow body and four processes, Its shape is characteristic 
of man and of his food and the mode Resi er it. Sarita it is important 
from its many dises 
—The facial suxface looks forward and outward, and presents a 
ent ridge, due to the fang of the canine tooth, which separates two shallow 
Weseacn, the incisive fossa in front and the canine fossa behind. Above the 
Jatter and just below the orbital margin is the infraorbital foramen, where the 
infraorbital nerve and artery emerge. ‘The inner margin of this surface presents 
the nasal notch, giving attachment to the soft parts of the nose. The lower 
ed the notch at its inner end is prolonged forward into the anterior nasal 
spine. The convex posterior or zygomatic surface is separated from the facial 
surface by a ridge ascending from the socket of the first molar tooth to the malar 
This surface forms the anterior boundary of the zygomatic fossa, and 
its upper and inner part bounds the spheno-m «a in front, Near its 
‘contre are the apertures of the two or more posterior dental canals for nerves and 
yesels of that name. The prominent posterior inferior angle is the tuberosity, 
Which gives attachment to a few fibre he i 1 pterygoid, and articulistes 
along its rough internal border with the osity te-bone. The nasal 
‘or internal surface forms the outer wall of the nasa! fossa in the lower and middle 
B 
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meatuses, and presents in front a ri ., the inferior turbinate crest, which articulates 

with the inferior turbinate bone. ve and behind the surface is deficient, pre~ 
senting the large irregular ing into the antrum. Above this it hea 
are one or two half fase eet ete as many ethmoidal cells. “Behind it the 

surface is rough for articulation with the vertical plate of the palate-bone, except 
for a smooth groove directed downward and forward from the posterior border, 


Fro. 2%.—The right maxilla, outer surface, (Testut,) 





which is completed by the palate-bone into the posterior palatine canal. The poste- 
rior border is separated from the pterygoid process of the sphenoid by the tuberosity 
of the palate-bone. Behind the nasal process and between it and this surface 
notice the Jachrymal groove, which descends with a backward and a slight outward 
inclination. is groove is completed intoa canal for the nasal duct by the lach- 
rymal and inferior turbinate bones, and opens below into the inferior meatus. 
The smooth, triangular orbital or upper surface forms the floor of the orbit and 
thé inner part of its lower margin. Internally it articulates from before backward 


TINE GROOVE 





Fra. 223.—The right maxilla, inner surface. (Testut.) 


At the anterior end of this border 





with the lachrymal, ethmoid, and palate bon 
is the outer part of the upper orifice of the 1 groove. The free, smooth, 
postero-external margin bounds the spheno-m: y fissure in front and internally, 
and presents about its middle the commencement of the infraorbital groove, which 
sses forward in the orbital surface to the canal and foramen of the same name. 
From the canal the middle and anterior dental canals, for nerves and vessels of the 
same name, run downward in the facial portion of the bone. The antero-eaternal 
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margin of this surface bounds the rough thee surface of the thick triangular 
malar process, which articulates with the malar bone. This process is continuous 
‘in front with the facial surface and behind with the zygomatic surface of the body. 

‘The nasal is a triangular plate of bone which projects upward and 
slightly i |. _ It presents externally a smooth surface continuous with the facial 
surface of the body. The internal surface is erossed by the superior turbinate crest, 
which articulates with the middle turbinate bone. Above the crest it articulates 
with the ethmoid (closing its foremost cells), and below the crest this surface forms 

of the outer nasal wall in the middle meatus. The serrated summit articulates 
with the frontal, the anterior border with the nasal, and the ior border ia 
marked by the peal groove, which lodges the lachrymal sac. The sharp 
posterior ler of this groove articulates with the lachrymal bone, while the 
smooth anterior border forms the inner margin of the orbit, the point of whose 
junction with the lower margin is marked HF the lachrymal ieee, 

The alveolar process ix the thick, arched lower border of the bone, which con- 
tains the alveoli (“little hollows”) or tooth-sockets, corresponding in shape and 
number to the roots of the eight teeth which oceupy them. 

‘The palate process, projecting horizontally inward from the junction of the body 
and the alveolar process, articulates with its fellow of the opposite side to form the 
anterior three-fourths of the hard palate, the upper surface of which belongs to the 
floor of the nose, the lower to the roof of the mouth. Both surfaces are transversely 
concave; the upper is smooth, while the lower is rongh and marked at its lateral 
margin with a groove for the vessels and nerves passing forward from the posterior 
palatine canal. The posterior border articulates with the horizontal plate of the 

te-bone, which completes the hard palate, while the median border joins with 

its fellow to form, superiorly, the vertical nasal crest, which is grooved to receive 
the vomer. In front of the vomer this crest, suddenly becoming much higher, is 
called the incisor crest, which supports the septal cartilage of the nose, and ends in 
front in the anterior nasal spine. On each side of the nasal crest, where it joins 
the surface of the palate, is seen the incisor or Stenson’s foramen, for the ter- 
minal branches of the posterior palatine arteries. These two foramina pass down- 
ward and forward, and, converging, open on the roof of the mouth asa single canal, 
the anterior palatine fe common to them and the two foramina of Scarpa, which 
are placed in front of and behind the former in the median suture, and transmit 
the naso-palatine nerves. In young bones the 
il suture extends from this fossa 
on each side to, but not through, the outer 
alveolar border, internal to the canine socket, 
The part in fisuas of oe, sete sides 
nts t i of the lower 
ancalavand ‘Feludes the incisor teeth. It 
is separately formed, and sometimes remains 
from the maxilla on one or both 
les in cases of cleft-palate. 
_ The antrum oe Highmors ue mazillary 
is a pyramidal air-chamber occupy- 
fog the body of the bone, and lined with 
‘mucous membrane. Its thin walls cor- 
respond to the surfaces of the body. The 
apex corresponds to the malar process, and 
Gato to the nasal surfaee, the large open- 


ing in which is partly closed by the palate- 6. 22k—=The 
bone bebind, the inferior tucbinate bone ular dt oni mean tiars 
‘J ie inferior turbinate bone the outer wall of the orbit have been removed, 
inferiorly, and the uncinate process of the  (lestut) : . 
ethmoid and the Iachrymal above and in 
front. The opening, made still smaller by the mucous n ane, appears in the 
iddle meatus of the nose as one or sometimes two ape! . Along the lower 
ip 4 
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angle the roots of the first two molars often project into the cavity. ‘The antrum 
may sometimes be pacily, rarely completely, subdivided. 3 

Articulations —The maxilla articulates with its fellow and with the nasal, 
frontal, lachrymal, ethmoid, palate, vomer, inferior turbinate, and malar bones, 
and sometimes with the sphenoid, 

Ossification occurs early in membrane from four centres, and some of the lines 
between the parts are often to be seen in the young adult bone, especially in the 
floor of the orbit. The antrum appears in fictal life. 


THE PALATE-BONE. 


The patate-bone (Figs. 225, 226) is L-shaped, and is wedged in between the 
maxilla and the pterygoid process of the sphenoid, forming the back part of the 
hard palate, of lateral wall of the nose, and of the floor of the orbit. Tt has 
a horizontal and a vertical plate, united at a right angle. The tuberosity projects 
backward and outward from the rear of this angle, and the vertical plate is 
surmounted by two processes, the orhital and sphenoidal. 

‘The horizontal plate completes the hard pate, and presents a smooth, concave 
upper surface and a rough lower surface. The latter presents behind a transverse 
ridge which gives attachment to the aponeurosis of the soft palate, connected with 
the tensor palati muscle, The anterior border articulates with the palate process 
of the maxilla; the internal border articulates with its fellow, forming the contin- 
uation of the nasal crest which supports the vomer, and ends at the posterior 
border in the posterior nasal pine, The free and sharp posterior border bounds 
the posterior nares inferiorly, and gives attachment to the soft palate, 

e vertical plate is thin and presents a rough outer fades which, applied 
against the maxilla, completes the groove near the posterior border of the latter 





PrEAvaoiD rosea 
Fis, 225.—The two palnte-bones in their natural posi 


‘The right palate-bor 
ton, dorsal view. (Testut.) iE 4] 


e. (Testut. 





into the posterior palatine canal for the descending palatine nerve and vessels, 
Behind the groove is a smooth surface superiorly, forming part of the inner wall 
of the spheno-marillary fossa, below w' th the surface is rough for articulation 
with the pterygoid process and the maxilla snecessively. In front this surface 
overlaps and narrows the opening of the antrum by a thin projection, the maxillary 
process, The inner or nasal suxface Cet the hind part of the inferior and middle 
meatuses of the nose, each limited above by a transverse ridge, the turbinate crest, 
articulating with the inferior and middle turbinate bones respectively. Above the 
upper ridge the two proces: cend, separated hy the deep spheno-palatine notch, 
which is converted into a foramen of the same name by articulation with the 
sphenoid bone. This foramen connects the spheno-maxillary and nasal fossm, 
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and transmits the spheno-palatine artery and nerve, At the lower end of each 
process internally is a grooved surface entering into the superior meatus. 

The five-sided orbital process surmounts the anterior border of the vertical 
plate, and articulates with the maxilla in front, the sphenoid behind, and the 
ethmoid internally. The ethmoidal cells or the spiennalal sinus may extend inte 
its hollow body. Of the two free surfaces the superior forms the rear angle of 
the orbital floor, and the external looks into the spheno-maxillary fossa, while the 
border between them bounds the spheno-maxillary fissure internally at its hind end. 

The sphenoidal process curves upward and inward, and articulates externally 
and superiorly with the base of the internal Plerygoid plate and of the sphenoidal 
body, completing with the former the pterygo-palatine canal. At its lower part, 
in font, a surface looks outward into the spheno-maxillary fossa. The 
inner surface Jooks into the nasal fossa, and above, where it touches the ala of 
the vomer, forms a part of its roof. 

The tuberosity or pyramidal process is wedged in between the tuberosity of the 
maxilla and the pterygoid process, It presents externally a small free surface in 
the zygomatic fossa. Posteriorly it fills the pterygoid notch, and completes the 
plerygoid fossa by a smooth triangular surface lying between two rough grooves, 
which articulate with the anterior borders of the two pterygoid plates. Inferiorly, 
near its junction with the horizontal plate, with which it is continuous, are seen 
the lower orifices of the accessory, posterior, and external palatine canals. 

Articulation —The palate articulates with its fellow, the vomer, maxilla, infe- 
rior turbinate, sphenoid, and ethmoid. 

Ossification proceeds from a single centre in the membrane of the nasal capsule. 


THE VOMER. 


The vomer (“ ploughshare”) (Fig. 227) is a thin, irregular quadrilateral plate 
forming the lower and back part of the nasal septum. It is usually deviated 
from the vertical plane, most often to the left. Bach lateral surféce is covered 
with mueco-periosteum, and presents a faint groove running downward and for- 
ward to conduct the naso-palatine nerve to Scarpa’s canal. The thick superior 


ANTERIOR PALA 
TINE GROOVE = HA! 
Fis. ae section of face, « little to the Jeft of the middle line, showing the vomer and its relations. 


border splits into two ale (“wings”), which embrace the rostrum of the e noid, 
while their margins meet the vaginal processes of the sphenoid and the : i 
processes of the palate-bones. The oblique anterior i 

of the ethmoid above, and below it is grooved for the septal ca 
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rior border is received into the groove of the nasal crest of the maxille and 
‘The traneated anterior angle fits in behind the incisor crest of the 
maxille. The thin, free ior border separates the two posterior nares, 
ifieati asingle centre in membrane, and forms two lamelle, 
which canse the absorption of the intervening cartilage. 


THE INFERIOR TURBINATE BONE. 


Each inferior turbinate bone Bigs. 228, 243) is a scroll-like lamella which 
tes the middle from the inferior meatus of the nasal fossa, and is attached 
above and externally to the outer wall of the nose, but is free below and internally. 
Tts convex inner surface, marked by pits and longitudinal grooves for vessels, ends 
low in the convex, thickened free border, 
“pnocess” which is rolled upon itself, ‘The attached w 
margin articulates in front with the inferior 
jarbisats ao of ae neeille, bent which i 
rises abruptly into the lachrymal process, whi 
tno” articalates with the Jachrymal bone and hel 
to close the lachrymal canal, Behind this is the 
extra sarin tenae) Uteate bone, marillary process, which is bent downward and 
closes the lower part of the opening into the 
antrum, Above and behind the latter process the ethmoidal process rises to join 
the uncinate process of the ethmoid. The posterior part of this margin is attaabedl 
to the inferior turbinate crest of the palate-bone. ‘The posterior angle is sharp, 
the anterior more blunt. The outer surface is concave sete? grooved. 
Ossification.—This_bone ossifies from a single centre in cartilage, and may be 
regarded as a detached portion of the ethmoid. 


ETHMOID 
PRO! 


THE NASAL BONE. 


The two* oblong nasal bones (Fig. 229) form the bridge of the nose, The 
Javial surface of each is vertically concave above and convex below, and trans- 
versely convex. The posterior or nasal sw:face, transversely concave, is rough 
above, where it rests upon the nasal process of the frontal, Below it forms part 
of the roof of the nose, and presents a longitudinal groove for the nasal nerve. 
This ve ends in a small notch near the inner end of the 
thin Poe border, which attaches the lateral nasal cartilage, 
The short, thick upper border articulates with the nasal notch 
of the frontal. The long outer border articulates with the nasal 
process of the maxilla. The inner border, thicker above, meets 
that of its fellow, with which it is prolonged backward into a 
median crest, which from above downward rests upon the nasal 
spine of the frontal, the vertical plate of the ethmoid, and the 
septal cartilage of the nose, 





Fw. 2. — Nasal Ossifieation proceeds from a single centre in membrane 
bones, viewed from Ph ~ : + t. * . 
before, (Testut.) overlying cartilage, which is absorbed. At birth the bone is 





relatively broad. The shape of the nose depends largely 
upon that of these bones, 


THE LACHRYMAL BONE. 


‘The lachrymat bone (os unguis), “ nail-bono” (Figs. 230, 231), ia a thin quadri- 
lateral scale of bone forming the front of the inner wall of the orbit. Its external 
or orbital surface presents a larger, flat hind or orbital part, and a smaller grooved 
fore part, forming the lachrymal sulcus or groove for the lachrymal sac. These por- 
tions are separated by asharp vertical ridge, the achrymal crest, which is prolon, 
forward at its lower end into the hamulua, which often articulates with the lachrymal 
tubercle of the maxilla, and bounds the orifice of the lachrymal canal externally. 
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is Zt surface closes some of the anterior ethmoidal cells above, and infe~ 
riorly looks into the middle meatus of the nose. The anterior border articulates 
with the nasal process of the maxilla, the superior with the internal angular 
process of the frontal, and the posterior with the orbital plate of the ethmoid. 


TURBINAL, 
process 


Pio. 29—Right lechrymal bone, outer surface. crekig: BU Bicht Inchrymal bene, nner surtics, 


‘The inferior border behind the erest joins the orbital plate of the maxilla, and in 
front it is prolonged downward as the descending or turbinal process, which joins 
the lachrymal process of the inferior turbinate bone to complete the lachrymal 


‘The lachrymal ossifies from a single centre in membrane. 


THE MALAR BONE. 


The ee angulae malar bone (Figs. 232, 233) forms the prominence of the 
cheek and helps to separate the orbit from the temporal fossa, The outer surface 
is convex, and presents near its centre the orifice of the malar canal. The coneave 
inner surface looks into the temporal fossa above, the zygomatic fossa below, and 
artienlates in front by a rough triangular surface with the malar process of the 
maxilla, The four angles are directed vertically and horizontally, The promi- 


FRONTAL 
PROCESS 


Fie, S—Night malar bone, outer surface, (Testut,) FG. ZE\—Kight malar bone, ixner surface. (Testut) 


nent, serrated upper angle or frontal process articulates with the external angular 
process of the frontal, and the posterior angle or zygomatic process is bevelled above, 
and articulates with the end oft the zygoma. The sinuous temporal border between 
these two angles is continuous with the upper edge of the zygoma below and the 
idge above, and gives attachment to the temporal fascia. The postero- 

inferior or masseerio border completes the lower edge of the zygomatic arch 
and gives origin to some fibres of the masseter. The antero-inferior or maxillary 
the inferior angle, and the anterior angle or mazillary process articulate 

Witly theimasills, ‘Tho antero-muperior or orbital border is curved to form the 
‘outer margin and the outer half of the lower margin of the orbit. From this 
border the curved, triangular orbital process projects backward and inward, and 
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forms the anterior boundary of the temporal fossa and the fore part of the oute: 
wall and floor of the orbit. It articulates above with the frontal, and behind 
with the great wing of the sphenoid and the orbital plate of the maxilla. Between 
tlie articulations with the latter two bones there is usually a free margin bounding 
the spheno-maxillary fissure in front. The femporal and malar canals, for the 
temporo-malar branches of the fifth nerve, ave seen on the orbital surface. 

Ossification proceeds in membrane from two or sumetimes three centres, and 
the adult bone is occasionally divided by a horizontal suture into two unequal 
parts. 








THE MANDIBLE, OR INFERIOR MAXILLARY BONE. 


The /ower jaw-bone (Figs. 234, 235) is a large, strong, horseshoe-shaped bone, 
forming the lower third of the facial skeleton, and articulating by means of a 
pair of condyles with the glenoid fossw of the temporal bones. Tt consists of a 
curved, nearly horizontal body in front and two vertical portions or rami behind. 

The body consists of two symmetrical, lateral halves, whose symphysi« 
(“together-growth ”) or union in the middle fine is marked on the external mur= 
face by a faint vertical ridge which expands below into the triangular mental 

‘uberance or chin. ‘The centre of the base of the protuberance may be slightly 
lepressed, and from its prominent lateral angles, or mental (“chin”) tubercles, 
the rather faint external oblique line extends backward and upward to become con- 





Fig, 24.—The mandible, viewed from the right and a Little in front. (Testut.) 


tinuous with the anterior border of the coronoid process. Below the incisor teeth 
on each side is the ineisor fossa. Midway between the upper and lower borders 
and in line with the second bicuspid tooth, or the interval between the two bicus- 
pe, is the mental foramen, transmitting the mental nerve and vessels from the 

lental canal. The internal surface presents at the symphysis, superiorly, a linear 

roove, ending below in a small foramen, below which are two pairs of genial 
(“chin”) tubercles, sometimes fused into a single median ridge. The upper 

ives origin to the genio-hyoglossi muscles, and a small median ridge, from whieh 
the genio-hyoid muscles arise, usually takes the place of the lower pair. Below 
and on each side of this, and close to the lower border, is a rough depression for 
the insertion of the anterior belly of the digastric muscle. Beginning above the 
latter and at the side of the lower genial tubercle on each half of the bone, the 
internal oblique tine or mylo-hyoid ridge passes backward and upward to the ramus. 
This gives origin to the mylo-hyoid muscle, and, at the posterior end, the superior 
constrictor muscle and the pterygo-maxillary ligament, Above the line, on éach 
side of the symphysis, is the shallow sublingual fossa for the sublingual gland ; 
and below it, at the side, is the submaxillary fossa for the submaxillary gland, 
The superior or alveolar border on each side presents the sockets for the roots of 
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eight teeth, and externally gives origin to the buccinator as far forward as the 
first molar. The inferior border, thick, smooth, and rounded, projects beyond the 
upper, is grooved for the facial artery near its junction with the ramus, 
‘The ramus is quadrilateral and thinner than the body, The masseter muscle 
is inserted on its external surface, On the internal surface, about its middle, is the 
inferior dental foramen, leading to the inferior dental canal for the inferior dental 
vessels and nerves, ‘This canal is nearer the inner surface behind and the outer 
in front, where it connects with the mental foramen, It communicates by a series 
of fine channels with the bottom of each tooth-socket. The front and inner ed 
of the foramen is sharp and prominent, forming the lingula (“little tongue”), 
which gives attachment to the spheno-mandibular or long internal lateral li; nt 
of the jaw. Behind the lingula and below the foramen the mylo-h; oki roche 
(sometimes a canal at first) starts in its downward and forward course beneath the 
mylo-hyoid ridge, and lodges the mylo-hyoid nerve and vessels, Between this 
groove and the angle the internal pterygoid muscle is inserted on a rough triangular 
space. The lower border, continuous with that of the body, meets the posterior 
border at the angle of the jaw. This is usually slightly everted, and gives attach- 
ment posteriorly to the stylo-mandibular fold of fascia. The sharp, concave upper 
, known as the sigmoid notch, separates the two processes, and is ¢ by 
the masseteric nerve and artery. The posterior process, or condyle, surmounts the 


/"TaL PORAMEN 


Fro, 2t\—The right half of the mandible, Inner surfuce. (Testut.) 


posterior border on a constricted portion, or neck, on the front of which, internally, 
a depression for the insertion of the external pterygoid muscle. The condyle 
is convex and transversely elongated on an axis which, prolonged, would meet 
that of its fellow near the front of the foramen magnum. Its prominent outer 
end, beyond the articular surface, forms a tubercle, to which the external lateral 
i it is attached. The thin, coronoid process tapers upward and outward in 
front of the sigmoid notch, and to its tip, borders, and internal surface the tem- 
muscle is attached. Its anterior border is continuous with that of the ramus. 
inner surface presents a ridge, continuous below with the internal oblique 

line and the inner iiyiolar edge. Between this ridge and the anterior border is a 
é for the insertion of the temporal musele above, and, for a short distance, 

the buecinator below. 

The changes according to age (Figs. 236, 237) are so ordered that the upper 
and lower Burs oF teeth, as the case may be, meet in biting. Thus, at birth the 
angle between the body and ramus is about 175°, the body is shallow and consists 
mostly of alveolar process, and the mental foramen is near the lower border. At 
about four years o: , after the first dentition, the angle is reduced to 140°, as 
the body plus the teeth is much deeper. In adult life the depth of the body has 
so inereased below, in the basal part, that the foramen is midway between the 
’ and the angle is 120° to 110°, or even less. In old age the alveoli are 

the foramen is near the upper border, the body is basilar, and the angle 
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is increased to 140° or so, thus allowing the gums to meet, Unless the angle 
between the ramus and the body is increased when the body is shallow, as in 
infancy or old age, only the 
fore of the jaws would 
meet in mastication. The in- 
crease of this angle lessens the 
distance between the horizontal 
level of the condyles and that 
of the gums, Thus, in old age, 





Fig, 226—The mandible in Infancy. Fig. 27.—The mandible in old age. (Testu) 
{Testut.) 





the loxs of the teeth and the absorption of the alveolar process lowers the level of 
the gums; and this level is raised, so as to reach that of the upper gums, by the 
inerease or straightening out of this angle. This condition already exists in the 
infant, and, as the body of the jaw increases in height and the teeth are erapted, 
the angle is diminished so as to lower the level of the catting edge of the lower 
teeth, and keep them in line with those of the upper jaw. This change continues 
until the jaw reaches its adult size, In old age the increase of this angle lengthens 
the jaw so that the chin protrudes, and this tightens the lips, which press back the 
upper border of the bane in front. 

Ossijication proceeds at a very early period from four to six centres on each 
side, The part from the symphysis to the mental foramen is ossified in the 
anterior end of Meckel’s cartilage, the condyle and angle from separate centres in 
eartilage, and the rest in membrane. At birth the two halves are united by 
fibrous tissue. 





THE HYOID BONE. 


The hyoid (“like Greek letter upsilon’’) or lingual bone (Fig. 238) is a 
small aes bone which may be felt at the base of the tongue, between 
the chin an 


the thyroid cartilage. It has a body and two pairs of cornua. 
The oblong body has a smooth, con- 
cave posterior surface, looking backward 
and downward toward the epiglottis. Tts 
convex anterior surface, looking upward 
and forward, is divided by a transverse 
and sometimes a median vertical ridge 
into depressions for muscular attachment, 
soey" The superior border gives attachment to 
and The vod bone, viewed from the tet the thyro-hyoid membrane. 
< ail The great cornua taper backward and 
upward from the sides of the body, ending in rounded tubercles to which the 
thyro-hyoid ligaments are attached, The cornua are flattened above and afford 
attachment to muscles, The small cornua are small conical pieces of bone, often 
rtly, and sometimes wholly, cartilaginous, which project upward and backward 
rom the junction of the great cornua and the body. Their extremities give 
attachment to the stylo-hyoid ligaments, which suspend the hyoid from the styloid 
processes of the temporal bones. 
Ossification occurs in cartilage which lies in the second visceral arch and is con- 
tinuous with the styloid process. There is a centre for each cornu, and foreach half 
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Sets tne ‘The synehondrosis of the great cornu with the body usually ossifies 
after middle life. The synovial articulation of the small cornu seldom ankyloses, 


THE SKULL AS A WHOLE. 
The Sutures. 


‘The situres are the elosely-fitted articulations of the uneven edges of the 
bones of the skull, in which the bones are separated by only a fibrous suture mem- 
brane, continuous with the periosteum and dura. In the two synchondroses of 
the jugular and basilar portions of the occipital bone, at the base of the skull, 
earti intervenes until it is ossified in adult life. The sutures allow the rapid 
of the skull in early life, diminish shocks, and, by being alternatel; 
Bevelled on either side, bind the bones so firmly together that dislocation is 
next to impossible. Many of them are often, but not always, obliterated 
ossification in adult life. e time when this commences is very variable, but it 
usually begins where they last came together—i, ¢., near the posterior, anterior, or 
antero-lateral fontanelles. 
the sutures are best named from the bones which form them, those 
around the parietal bones have received special names from their shape, direction, 
‘ete., as the sagittal (interparietal), the coronal (fronto-parictal), the /ambdoidal 
{oceipito-parietal), and the aguamous (squamo-parictal), 
fontanelles (‘little springs”) are unoxsified, membranous spaces which 
exist before, at, for a time after birth at the angles of the parietal bone. 
‘Their existence and position are due to the fact that, while the bones are quadri- 
lateral, ossification proceeds radially or circularly, so that the angles are the last 
 ossify. The langer, diamond-shaped anterior fontanelle is an important land~ 
mark at parturition. It serves for a safety-valve for the rapidly varying intra- 
cranial ire of carly infancy, and closes during the second year. The anterior 
and ic fontanelles ave closed in foetal lite. The posterior fontanelle 
is often filled up before birth, but the bones are then movable upon each other, 
and the triangle formed by their margins may be felt as a landmark during par- 
‘iti Wormian bones often assist in the closure of the lateral and posterior 
fontanelles. 
Wormian bones are small, irregular ossicles from supernumerary ossifie centres 
which are found in varying numbers in the sutores, especially in those about the 
ietal bones, and chiefly near the fontanelles, They are most numerous and 
ingest in the lambdoid suture, but must be distinguished from the interparietal 
ion of the occipital bone when it exists as a separate bone. A sinall ossicle, 
So aight upon the wing’’) bone, is found in most skulls in each anterior 
1 fontanelle up to the fifteenth year, after which it usually joins the great 
wing of the sphenoid. 


The Exterior of the Skull. 


The skull ig bilaterally symmetrical. ‘The superior region includes the smooth 
convex surface. It is covered by the occipito-frontalis muscle and aponeurosis and 
the sealp. It extends from the snpraorbital margins in front to the superior 
eurved lines of the oceipital bone behind and between the superior temporal lines 
pal The ekull, viewed from above, is broader behind than in front, and is oval 
in outline, with slight projections at the frontal and parietal eminences and at the 
oct) protuberance. At the meeting of the sagittal and coronal sutures is the 
‘ , at the site of the anterior fontanelle ; and the /ambda is where the sagittal 

sutures meet, at the site of the posterior fontanelle. The occipital 
rotuberunce is known as the inion (“occiput”), Except in yery broad skulls 


fie arches are visible from ubove. 
lateral or temporal region (Figs. 239, 240) presents the temporal fossa, 
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formed by the temporal, parietal, sphenoid, frontal, and malar bones, and occu= 
pied by the temporal muscle. The fossa is limited below by the zygomatic arch 
externally and the pterygoid ridge of the sphenoid internally. Above it is 
Feeaited i the temporal ridge, which, starting at the external angular process of 
the Geatal bans, arches upward and backward, and then downward. Near the 
coronal suture it usually divides into a superior and an inferior ridge. The latter 
limits the origin of the temporal muscle, and is continuous behind with the supra- 
mastoid crest and the posterior root of the zygoma, The former, less constant 
and not as marked, gives attachment to the temporal fascia and arches down to 
the mastoid process near the asterion (“ starry”), which is at the site of the poste- 
rior lateral fontanelle. The perion (“ wing » at the site of the anterior lateral 
fontanelle, is where the parietal, frontal, sphenoid, and temporal bones come 
together. The temporal fossa communicates with the zygomatic fossa through the 
opening bounded externally by the zygomatic arch, 

The zygomatic fossa is bounded in front by the zygomatic surface of the max- 
illa, internally by the external pterygoid plate, externally by the zygomatic arch 


NEGA 





Fic, 7.—Skull, viewed from the left aldo, showing the principal erunlometric points, 





and ramus of the jaw, and superiorly by a small triangular surface on the squa- 
mosul and by the great wing of the sphenoid internal to the pterygoid ale 
iorly it is limited by a line drawn trom the sphenoidal spine to the tubercle 
nterior root of the zygoma. It is oceupied by the pterygoid and temporal 
muscles and the eoronoid process of the lower jaw. Internally, between its ante- 
rior and internal boundaries, is the vertical pt naxillary fissure, between the 
maxilla and the anterior border of the external pterygoid plate. This connects 
the zygomatic with the spheno-mazillary fossa. Above and at right angles to the 
pterygo-maxillary fissure is the spheno-mazilla which connects the upper 
part of the zygor and of the spheno- lary fossve with the orbit. This 
fissure lies nearly horizontally between the free margins of the orbital surfaces 
of the maxilla and the palate-bone ‘internally and the sphenoid externally. In 
front the fissure is usually limited by the malar bone, though the maxilla and 
sphenoid may articulate here and ex it. 

The spheno-maxillary fossa, shaped like an inverted pyramid, is a small space 
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between the maxilla and the root of the pterygoid process. It is bounded in 
front by the ee and inner part of the zygomatic surface of the maxilla, 
internally by the vertical plate and the orbital and sphenoidal processes of 
the palate-hone, behind by the roots of the pterygoid process and the lower 
Bret the anterior surface of the great wing of the sphenoid, The apex 

into the pepe palatine canal, the base into the back of the orbit 
through the hind part of the spheno-maxillary fissure. Internally the spheno- 
palatine foramen connects it with the nasal fossa, and behind are seen the foramen 
rotundum, Vidian canal, and ech ale) canal (in the order named, from 
above and without, downward and inward.) The fossa contains Meckel’s gan- 
glion, with its roots and branches, and the terminal branches of the internal 
maxilla: artery enclosed in a mass of fat. 


‘The lateral region presents postero-inferiorly the external auditory meatus, 
nearly in the same vertical transverse plane with the bregma, and behind this 
the mastoid process, with the variable mastoid foramen behind and above it. 


EXTERNAL AUDI> 
TORY CANAL 


Fin. 240.—The bony «tnuses of the head. (Testut,) 


‘The base of the skull externally (Fig. 241) from the incisor teeth to the 
external occipital protuberance is very irregular, and may be studied in three 
divisions. 

The aaterior or palate division includes the hard palate, formed by the palate 
poses of the maxille and the palate-bones, and bounded laterally and in front 

y the alveolar arch. Mesially in front notice the anterior palatine fossa, into 
which four foramina open, and from which, in young skulls, the suture separating 
the premaxillary bone runs to the outer side of each lateral incisor tooth. At the 
posterior angles are the lower openings of the posterior palatine canals, from each 
of which a groove runs forward in the angle between the palate and the alveolar 
arch for the anterior palatine nerve and the posterior palatine vessels. The 
hamular processes are seen at the postero-lateral limits of the hard palate, behind 
and internal to the last molar teeth. Between these and the posterior palatine 
‘canal are the openings of the accessory and external palatine canals. 

The middle or subcranial division extends back toa line joining the tips of the 
mastoid processes. It slopes upward and forward from behind, and is at a higher 
level than the anterior division. Between these two divisions are the following 
vertically-placed structures: Mesially are the posterior nares, separated by the 
vomer, bounded below by the horizontal plates of the palate-bones, laterally 
opus internal pterygoid plates, and ubove by the body of the sphenoid and the 

of the vomer. On each is seen the plerygoid fossa, completed by the 
tuberosity of the palate-bone below, and lodging the internal pterygoid and 
palati muscles. The latter musele arises from the seaphoid fossa, a subs 
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of the id fossa at its upper part. External to the pterygoid fossa is the 
u shoe whose roof ‘orn we of the base of the skull. 
The basilar process of the occipital bone and a small part of the body of the 
sphenoid occupy the median portion of the middle division, while laterally are 
petrosils and small portions of the t wings of the sphenoid, of the squa- 
mosals, and of the occipital bone. In the median line we notice the ph 
tubercle and the anterior margin of the foramen magnum, termed the basion, 
erally, we notice from before backward, ina nearly sagittal line, the foramen ovale, 
the foramen spinosum, the opening of the bony portion and the groove for the 
cartilaginous portion of the ustachian canal, the entrance of the carotid canal, 





ANTERIOR PALA» 


DIVISION 


Fig. 41 —Base of the ekull, viewed from below, the mandible having been removed. (Testut,) 


and the jugular fossa and foramen. Tnternal to the latter is the anterior condylar * 
foramen, and externally the stylo-mastoid foramen. Between the extremity of the 
petrous portion of the temporal bone, the basilar process of the oecipital and 
the sphenoid, we notice the foramen lacerum medium, filled by fibro-cartilage in 
the recent s In an oblique line from the mastoid process to the external 
pterygoid plate we find projecting the atyloid process, the vaginal process of the 
tympanic bone, and the spine of the sphenoid, the latter at the inner end of the 
Glaserian fissure. On this surface is seen laterally the eminentia articularis in 
front of the articular part of the glenoid fossa, which is separted by the Glaserian 
Jissure from the non-articular portion on the outer surface of the tympanic plate, 
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which lodges the tid gland. ‘The line limiting this region behind passes 
teronet Aes gales processes of the occipital bone, and cuts the condyles a little 

i ir centre. 

The posterior or perce division extends back to the superior curved lines 
of the occipital bone, divided into two lateral halves by the external occipital 
crest. It includes, mainly, rough lines and intervening spaces for muscular 
attachment. Behind the condyles are the posterior lar fosse and foramina 
when the latter are present. Internal to mo) slightly behind the mastoid 
are the digastric and occipital grooves, for the digastric muscles and the occipital 
arteries respectively. 


vada 


Fio. M2.—Front view of the skull, the mandible having been removed. (Testut.) 


‘The anterior or facial region (Fig. 242) presents the nasion, in the centre of 
the naso-frontal suture, below the glabella, Below the nasion is the prominent 
idge of the nose, formed by the nasal bones and the nasal processes of the 
maxille. Below this is the anterior nasal aperture, which is shaped like an 
inyerted heart and is often unsymmetrical. Its thin margins attach the nasal 
cartilages, and its lower border projects forward as the anterior nasal spine. In the 
recent state it is bisected by the septal cartilages. Below this, on either side, are 
the incisor fosse. On either side of the bridge of the nose are the orbits, below 
which are the canine fosse, and external to the latter the prominences of the 
cheeks, formed by the malar bones. The teeth are a prominent feature of this 
region, and below them the body of the lower jaw completes the anterior surface. 
three lange foramina, supraorbital, infraorbital, and mental, each for a branch 
of one of the three divisions of the fifth nerve, lie in a nearly vertical line drawn 
the second lower bicuspid tooth or the interval between the two lower 
. The small malar canal is situated more laterally on the malar bone. 
@ orbits are two irregularly quadrilateral, pyramidal fossw which lodge the 
and their muscles, nerves, and vessels. The base of each, directed for- 
ward and slightly outward, is formed by the orbital margin, which is quadrilateral 
in shape with rounded angles, It is bounded above by the frontal, with the 

rbital notch or foramen at the tf i 

ly by the nasal process of the m: 

of the maxilla and malar, and externally by the malar bone. roof 
of each orbit is formed by the orbital plate of the frontal and the small wing of 
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the sphenoid, The outer walls of the orbits diverge so as to be almost at right 
angles with each other, and are formed by the orbital surfaces of the great \ 
of the sphenoid and the malar bones, the latter containing the temporal and 
malar canals, ‘The floor, sloping from within downward and outward, is formed 
by the maxilla, with the orbit ro of the palate-bone behind and # small 
part of the malar bone in front. ¢ inner walls of the two cavities are 
parallel, and are so continuous with the floors as to LAS a triangular shape to the 
orbit in some specimens, which is especially marked at birth. Each is formed, 
from before backward, by the nasal process of the maxilla, the lachrymal bone, 
the os planum of the ethmoid, and the body of the sphenoid. The of the 
orbit is at the inner extremity of the sphenoidal fissure, whose outer end separates 
the bael ert of the roof and outer wall. The optic foramen lies at the back of 
the orbital roof, above and internal to the apex. In the angle between the roof 
and the inner wall lie the anterior and posterior ethmoidal foramina in the eth- 
moidal section of the transverse suture. The latter extends horizontally between 
the external angular processes of the frontal bone, along the margins of the 
orbital plates and the nasal notch of the frontal. In the angle between the 
roof and the outer wall, in front, is the fossa for the lachrymal gland. In the 
angle between the onter wall and the floor in its posterior two-thirds is the 
eno-maxillary fissure, communicating behind with the spheno-maxillary 
and in front with the zygomatic fossa. From its inner border the énfraorbital 
groove passes forward in the floor of the orbit to the infraorbital canal, In the 
angle between the floor and the inner wall, and just behind the orbital margin, 
the lachrymal groove passes down into the lachrymal canal. A depression, some- 
times a tubercle, for the pulley of the superior oblique muscle is seen a little 
behind the supero-internal angle of the orbital margin. The orbits communicate 
with the cranial cavity and the nasal, spheno-maxillary, and zygomatic fosse. 
The nasal fosse (Fig. 243) are two irregular, oblong eavities of a truncated 
pyramidal shape. They are narrow transversely, especially above, but have a 
considerable diameter vertically and from before backward. ee extend from 
the base of the skull to the upper surface of the hard palate, and open in front 
by the anterior nasal aperture, and behind into the pharynx by the posterior 
nares. They are situated one on each side of a median, vertical septum nasi or 
internal wall, formed by the vertical plate of the ethmoid, the vomer, the rostrum 
of the sphenoid, the nasal spine of the frontal, and the crests of the nasal, max- 
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Fic, 264. —The nasal fom, viewed from the middle line. (Teatut,) 


illary, and palate bones. The angular interval in front between the vomer and 
the ethmoid plate is filled by the septal cartilage, which with the bony septum is 
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reagan to one side, most commonly to the left. The narrow roof of each 
fossa has » middle horizontal part formed by the cribriform plate of the ethmoid, 
with its many small apertures leading from the anterior cranial fossa, and an 
anterior and i posterior part sloping downward. The anterior slope is formed 
by the nasa! bones and nasal spine of the frontal. The posterior slope is 
formed yt body of the sphenoid and the sphenoidal turbinate bones, and 
contains the openings of the sphenoidal sinuses. The floor of each fossa, wider 
than the roof, is smooth and concave transversely, with a slight backward slope. 
Te is formed by the palate processes of the maxilla and palate-bone, and presents 
in front, close to the septum, the fneisor foramen AG canal), leading to the oral 
eavity. The extensive outer wall, sloped downward and outward, is formed by 
the maxillary, lachrymal, ethmoid, inferior turbinate, and palate bones, and 
the inner surface of the internal peryeoid plate, It presents three horizontal 
recesses or meatuses, overhung by three turbinate plates, of which the upper two 
bel to the ethmoid, and the lower is the inferior turbinate bone. 
superior mentus, between the superior and inferior turbinate plates of the 
ethmoid Calpe and middle turbinate bones), is very short, being limited to the 
posterior half of the fossa. It opens behind only, and into it open the posterior 
ethmoidal cells and the ad mlatine foramen, which connects it with the 
ci eetaes fossa. The meatus, between the inferior turbinate plate 
the ethmoid (middle turbinate bone), and the inferior turbinate bone, is longer 
than the former. It opens both in front and behind, and into it open the maxillary 
sinus or antrum, and, by means of the infundibulum, the frontal sinus and the 
anterior ethmoidal cells. ‘The an meatus, the longest and widest, also opens 
both in front and behind, and lies between the inferior turbinate bone and the 
floor of the nasal fossa, The nasal duct opens into it superiorly in front and 
connects it with the orbit, The nasal fossw thus communicate by narrow passages 
with all the neighboring fosse and air-sinuses. The latter are hollow spaces 
within the maxilla, sphenoid, ethmoid, and frontal, already described in connection 
with those bones. With the exception of the antrum, which exists during feetal 
life, they originate during childhood, and all increase in size rapidly at puberty, 
and more slowly throughout adult life. 


The Interior of the Cranium. 


Tn a skull bisected horizontally or vertically notice the great proportionate 
size of the brain-eavity and the thickness and composition of its swale ( ig. 244). 
The latter consists of an outer and an tnner table of compact bone and the inter- 
vening cancellous diplod (“fold”), The inner table, called the vitreous table from 
its hardness and brittleness, has a smooth, shining surface, marked with impres- 
sions for the convolutions of the brain and with ves for blood-vessels. The 
skull-cap or calearia averages one-fifth of an Gas thickness, but along certain 
ridges, and eiealy at the base, the thickness is much greater, Thinner areas 
exist in the eribriform plate of the ethmroid and the orbital plates of the frontal 
bone, where there is no diplod, and also in the lower occipital fossw, and the 
Squamous portions and glenoid foes of the temporal bon 

‘The calvaria or skull-cap consists of a vaulted doi med by the frontal 


and parietal bones and. the ee etal portion of the occipital bone. Its inner 


surface presents in the median line the groove for the superior longitudinal sinus, 
ending in front on the frontal crest, and behind at the infernal occipital protuber- 
ance. On either side of the groove are varying numbers of depressions for Pac- 
thionian bodies, This surface is marked by shallow cerebral impressions and 
soi for meningeal vessela, The parietal foramen, for an emissary vein, is 

md, when present, at the side of the longitudinal groove near the postero- 
superior angle of the parietal bone. 

‘The base or floor of the cranial cavity (Fig. 245) presents three irregular fosse, 
termed anterior, middle, and posterior. 

uw 
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The anterior fossa, on a higher level than the rest of the cranial floor, suj 
the frontal lobes of the cerebrum, and is formed by the orbital plates of the 
frontal bone, the eribriform plate of the ethmoid, and the small wings and part 
of the body of the sphenoid. Over the orbits it is convex, but mesially it is 
depressed into the olfactory grooves for the olfactory bulbs on either side of the 
erista galli. In front of the crista is the foramen cecum. The floor of the 
olfactory grooves presents numerons apertures in the cribriform plate for the 
olfactory nerves, mesially the slit-like foramen through which the nasal nerve 
passes into the nose, and laterally the internal openings of the anterior and 
posterior ethmoidal canals, 

The middle fossa, on a lower level than the anterior, presents a central isthmus 
and two lateral depressed parts. The small median part is limited behind by the 
dorsum selle, and in front by the anterior margin of the optie groove, It lodges 
the pituitary body and the optic commissure, and presents laterally the grooves 


rt 





credit? 24—Saaittal section of skull, » Hite to the loft of the middie Hue, the inner surtice of the right halt 
"estut.) 


for the carotid arteries from the foramina lacera media forward to the optic 
foramina, The lateral part on each side is limited behind by the superior border 
of the petrous portion of the temporal bone, and in front by the free margin of 
the small wing of the sphenoid. It is formed by the great wing of the sphenoid 
and the squamous portion and the anterior surface of the petrous portion of the 
temporal. It lodges the temporal lobe of the cerebram, and presents the following 
foramina from before backward: the sphenoidal fissure leading into the orbit; the 
foramen rotundum, leading into the spheno-maxillary fossa ; the foramen ovale and 
the foramen spinosum, leading into the zygomatic fossa ; the foramen lacerum mediuu, 
through which the carotid artery and plexus enter the cranial eavity ; and the 
hiatus Fallopii. Grooves for the middle meningeal artery pass from the foramen 
spinosum outward, upward, and backward on the great wing of the sphenoid, the 
squamous portion of the temporal, and the parietal bone. 

The posterior fossa, the deepest and largest, lodges the cerebellum, medulla 
oblongata, and pons, and is formed by the occipital bone, the petrous and mastoid 
portions of the tempe the postero-inferior angle of the parietal, and the body 
of the sphenoid, Its « limits are the posterior limits of the middle fossa, 
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and its posterior limits the grooves for the lateral sinuses whose limiting rid 
give attachment to the tentorium cerebelli. The foramen magnwm occupies aie 
eentre, and external to it from within outward are seen the anterior condylar fora- 
men, the jugular foramen, and the internal auditory meatus. Behind the jugular 
foramen is the opening of the posterior condylar foramen when present, and more 
externally, in the peed sulcus, is the more constant mastoid foramen. The 
grooves for the lateral sinuses pass outward from the internal occipital protuber- 
ance, usually cross the posterior inferior angle of the parietal bone, and thence 
bend sinuously downward and inward on the mastoid portion of the temporal 
bone, and onto the oceipital bone, where they curve forward and end at the poste- 





Fig, 26—Dase of the cranium, inner surthoe, (Testut.) 


fior division of the jugular foramina. The grooves for the inferior petrosal 
‘sinuses lie along the suture between the petrons portion of the temporal bone and 
occipital, and end in the anterior division of the jugular foramina, The 
eet renee (foramen Jacerum posterins) is usually unsymmetrical on the two 
ides and of a somewhat pyriform shape. It is often divided into three com- 
ents by two more or less marked constrictions. Through the langest and 


ps or of these the lateral sinus passes into the internal jugular v 1 
3 | meningeal branch of the ascendi ngeal arter nds; the middle 
“compartment transmits the glosso-ph , Vagus, and spin sory nerves, 
and the anterior (sometimes completely scparated) transmits the inferior petrosal 


sinus. 
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General Morphology of the Skull. 


‘The cranial nerves pass throngh the skull in foramina occupying sutures or 
indicating points of union of two or more ossific centres. The foramen rotun- 
dum is the only exception to this rule in the skull, and this is probably a separated 

t of the sphenoidal fissure. The division into primary foramina, or those 
w the nerves through the dura (or teigtnal) brain-case), and second- 
ary foramina, which are bony tunnels or canals not found in simpler skulls, 
though interesting, is not of sufficient importance for further description here. 
The remarkable constancy of the relation of the nerve foramina to the osseous 
elements has, with other faets, led to the conception of the vertebrate of 
the skull, which supposes that the skull is made up of a series of altered vertebra, 
the neural arches of which have become greatly expanded to enclose the brain. 
Among the facts leading to this theory is the construction of the skull in 
three : 1, the central or basilar, protorgh forward the vertebral axis 
around and beyond the end of the notochord in the eranio-facial axis’; 2, the 
superior arches, three? in number, enclosing the brain; 3, an equal number of 
inferior arches* surrounding the viseeral cavity, as represented by the nose, 
mouth, and pharynx. But, although from ana ogy we may imagine that the 
primitive human skull was segmented like the vertebral axis, there is no evidence 
of this, and for a number of other reasons the division of the head into vertebral 

ents is untrustworthy and fanciful. 

In the development of the skull three stages may be recognized : 1, the mem- 
branous stage, in which the brain ix enclosed in a membrane representing the 
dura of the adult; 2, the chondral stage, in which the base and lower parts of 
the sides of the brain-case become cartilaginons, leaving the sides and roof mem- 
branous ; 3, the osseous stage, in which both cartilage and membrane beeome 
ossified from a large number of ossific centres, which first appear in the mem- 
brane. Along the sides and in front sense-capsules become invaginated, and 
indent the skull-wall in the ears, eyes, and nose, Some of the bones of the skull 
are developed wholly, others partly, in the basal cartilage and its forward pro- 
longution, the cartilaginous nasal capsule, or in the cartilaginous visceral arches ; 
while some are developed wholly, atten partly, in the membrane of the cranial 
vault, in that around the nasal eapsule (forming the greater part of the upper 
face), and in that connected with the visceral arches. 

‘The human skull, a3 compared with the skulls of lower vertebrates, is charae- 
terized by—1, its enormous brain-space and the corresponding expansion of the 
bones of the cranial vault ; 2, the proportionally smaller development of the face, 
and especially of the jaws (bringing the face under the front of the cranium); 
3, its being balaneed and supported on the vertebral column (adapting it to the 
erect. position) by a sudden bend in the vertebro-cranial axis, and a great posterior 
development of the cranium, bringing the occipito-vertebral articulation at the 
centre of gravity of the skull; 4, the downward opening of the nostrils and 
the diminished size of the nasal fosse, bringing the orbits nearer together, so as 
to be nearly parallel internally and to look forward. The bones of the human 
skull are more completely conse ed, so that the total number is less than in 
the lower vertebrates. ‘Thus the pre- and post-sphenoids, the interparietals, the 
squamosals, the styloids, the pteryguids, and the premaxilla are often separate 
hones, and the frontal bone and mandible are frequently divided into two halves 
in vertebrate skulls, 

1 This is drawn from the basion to the anterior extremity of the sphenoid, and thence to the end 
of the anterior nasal spine (subnasal point), farming an angle, the eranio-facial angle. 

? These consist of 1, the squamosal part of: the oc , the great wings of the sphe- 
noid, the squamosals of the temporal bones, and the pari the small wings of the sphenoid 
and the frontal bone, 

* These include in the first arch the pterygoids, the palate, and the maxillary bones; in the 
second, the mandible, the «pheno-mandibular ligament. and the malleus of the ear; in the third, 
the styloid process, the hyoid bone, and the stylo-hyoid ligaments, plus the incus, and perhaps part 
of the malleus of the ear. 
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The Various Forms of the Skull. 


"The skull at birth is characterized by the small, size of the face and the very 

the cranium, the smallness of the base, the prominence of the 

frontal eminences, the absence of the mastoid processes, the diploé, 

perrations the impressions, grooves, and ridges, and by the existence 

the fontanelles. ¢ temporal squama and the great wings of the sphenoid 
not extend far upward, and the glenoid foxsw are quite flat and small. 

Variations with Age,—The skull grows very rapidly during the first seven 

. During the first dentition the fontanelles close, the face enlarges, the jaws 
, and the zygoma projects. By the seventh year some parts, such as the 
circumference of the foramen magnum, the petrous portion of the temporal bones, 
the bod ie the sphenoid, and the eribiform Tate, have attained he definitive 
while other parts are quite immature. Near é penton a a 
ae riod of sive growth begins, and results in the clongation hires Be 
due tw increased height of the nasal fosse, the expansion of the air-sinuses, 
the enlarged teeth of the second dentition, and the angmented height of the 
alveolar arches of the jaws. Ossification becomes completed, and the adult shape 
and size are attained. The capacity of the cranium increases but little after 
thirteen years of age. In /ater years the muscular cresis develop, the frontal 
region elongates, and the aa and cells expand, the latter process continu- 
Jeato oldage. In old age the skull undergoes atrophy, becoming thinner, lighter, 
often a little smaller by absorption on the outer surface. The air-cells expand 
as the capacity diminishes, the face becomes smaller by absorption of the alveolar 
and the loss of the teeth, and the inerease of the angle causes the lower 

jaw to project at the chin. 

Serual Variations.—The male skull is larger, heavier, and of greater capacity 
(11:10), especially in the frontal and occipital regions, than the female, and the 
ridges, occipital protuberance, mastoid Naame zygomatic arches, and frontal 
sinuses are more developed. The female skull preserves a look of immaturity in 
the smaller Exporter of the face, the narrower and less prominent jaws, the 
prominence of parietal eminences, and the smoothness of the pices 

Race differences, except among three or more |: general classes, are often 
so slight, taking ave as to require accurate and Maen cranial measure- 
ment or craniometry for their determination. Of the measurements the most 
im) mt are the following, with the data of the average European skulls for 

+ (1) The capacity, 1450 c.e., affording a convenient indication of the devel- 
‘opment of the brain. (2) The circumference, 52 em., taken in a plane passing 
hehind through the occipital point (or the point of the Gecspital bone in the 
median plane farthest removed from the slabella), and in front through the 

toc the middle of the line drawn across the narrowest part of the fore- 

(3) The length, 17 cm., from the ophryon to the occipital point. This 
is above the frontal sinus, and gives the length of the brain-case only, while the 
marin length is between the glabella and the occipital point. (4) The mazxi- 
mum breadth is the greatest breadth between the parietals; the breadth at the 
level of the zygomata is 12.5em. (5) The height from the basion to the bregma 
is nearly the same as the breadth. The cranio-facial angle is about 96°, For 
the ready comparizon of race-measurements the breadth and height are reduced 
to indexes by comparison with the length as follows: 100 bere oe hela 
Farthermore, the shape of the transverse arch of the cranium, the fusion or 
complexity of the sutures, the degree of projection of the jaws (indicating an 
approach to, or a removal from, the animal type), the relation between the height 
aa the width of the anterior nasal aperture (or nasal index), and of the base 
‘of the orbits (or orbital index), are subject to variation among different races. 
The facial angle (of Cloquet), which helps to determine the relative development 
of the face and the frontal part of the cranium, is that formed by two lines 
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meeting in the median line at the alveolar border of the maxilla, and drawn, one 
from the most prominent median frontal point and the other from the middle of 
the external auditory meatus, Several other measurements for more accurate 
determination of the form of the cranium are in use, for which Broca’s or other 
works on craniology should be consulted. 

The situation and direction of the foramen magnum differ greatly in man and 
the lower animals, and to some extent among the different races of man. In 
quadrupeds it is placed dorsally and looks backward, in man at or near the 
centre of the base, and looks downward and slightly forward in the European, 
downward and slightly backward in the negro; while in the anthropuid apes it 
abirpiant ay in position and direction as compared with that in man and the 
quadrnpeds. 

The most frequent irregularity of form is want of symmetry, which is usually 
present to a slight degree. Asymmetry usually depends upon premature synos- 
tosis or closure of one or more sutures, preventing growth in a direction at right 
angles to the line of that suture, and tending to increase the growth in other 
directions. Artificial pressure applied in carly life may also cause irregularity 
of form, as seen in the case of ake Flat-headed Indians. 


THE ARTICULATIONS. 


By GEORGE WOOLSEY. 


HE articwations, or joints, are the connections existing between contiguous 

parts of the recent human skeleton. Softer substances intervene between the 
ends of the bones, and a fibrous capsule, with or without accessory ligaments, 
binds them igsther, 

‘The articular surfaces, or ends of the bones, which are expanded in the case 
of long bones, are coated by a layer of connective tissue, or hyaline, or white 
fibro-cartilage. When hyaline cartilage is present as articular eartilage, its 
free surfaces are very smooth, so as to minimize friction, and it serves to dimin- 
ish jars by its elasticity. It is thickest where the pressure is the test, 
The white fibro-carti occurs as connecting fibro-cartilage in the dises between 
the vertebre and in ¢ ayahyas uibis ; as interarticular fibro-cartilage in the 
pred in the temporo-mandibular and sterno-clavicular joints, and in the menisci 


in the knee-joint ; and as marginal fibro-cartilage in the shoulder and hip-joints, 
where it deepens the sockets. The interarticular fibro-cartilages partly or com- 
pene nivide the joint into two halves; they adjust dissimilar bony surfaces, 


the motion and security, and act as buffers to break shock. Connective 
tissue exists between contiguous bones of the skull as suture membrane. 

The ligaments, which are the principal objects of study in this section, are 
strong, inextensible, but pliant bands of white fibrous tissue, continuous with the 
periosteum of the bones they unite. They occur in the shape of a more or less 
perfect capmde, usually reinforced where there is the most strain by external 
necessory Is Er pganenis derived from intermuscnlar septa, modified tendons, 

muscles, 

Tn joints moving on many axes the entire capsule and surrounding muscles 
are nearly uniformly strong ; in those moving on one axis the lateral parts of the 
capsule are stre! ed and designated as lateral ligaments. In some eases 
ligaments are formed of yellow fibrous tissue, as the ligamenta subflava, which 
unite parts not in contact. 

The surface of the capsule is lined by the xynorial membrane, which 

ut not over, the articular cartilage. In the shape of folds or fringes 

ts into the joint-eavity, expecially near the mangin of the car- 

, Where, often padded with fat, it fills up the interstices between the bones. 

‘This part of the membrane is highly vascular and liable to become villous and 

menlated, in which case it may cause pain by being pinched between the 

jint-surfaces. It secretes a thick, glairy fluid ealled synovia, which lubricates 

joint. The synovial cavity sometimes communicates with bursw and vaginal 
synovial membranes in the neighborhood of a joint. 

ically, a joint is formed from the tissue between the adjacent parts 

of the skeleton. This embryonic tissue may become the fibrous tissue of the 

suture membrane where the bones are developed in membrane, as in most of 

the bones of the skull; or it may become the thicker fibro-cartilage of the inter- 

vertebral dices, symphysis pubis, ete., where the bones are developed in cartilage. 

Ay a inl membrane may occur in this intervening cartilage. In more 

movable joints the synovial sac is more extensive, and the fibro-cartilage is inter- 
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articular, separating two synovial sacs, as in the sterno-clavicular joint, ete, 
"These plates of fibro-cartilage may be perforated, or form merely ee 
stars to the inner surface of the eapsule, as in the knee, or they may be 
wanting altogether, as in most of the more movable joints, 

an ‘ canoe apasoe Saeed differences, Cette are Sees or less 
movable, classi n of joints now employed is largel; \ysiological, 
Mafeuntling upon Whe dagrea anil isd. SE anata > oe 


Kinds of Joints, 


A. Synarthrosis is the primary form of articulation, and includes those immov- 
able joints (1) in which the contact of the adjacent surfaces is prevented only by 
a thin layer of fibrous tissue, continuous with the periosteum, as in many of 
the bones of the head ; and (2) those where bone and cartilage are directly united, 
as in the case of the first rib and sternum, ete. Nearly all of this class are liable 
to bony union at different periods in advanced life, in early life permit inter- 
stitial growth. In the skull these articulations are called sutures, of which we 
distinguish three varieties. 

‘True sutures include serrated and dentated sutures, where the margins are inter- 
locked, as in the sagittal and lambdoid sutures, respectively. 

False sutures include harmonic sutures, where there is simple apposition, as 
between the two halves of the palate, and squamous sutures, where bevelled edges 
overlap one another, as in the squamo-parietal suture. 

Grooved suture, or schindylesis, is where an edge of one bone fits into a groove 
in another, as in the case of the rostrum of the sphenoid and the vomer. 

mehondrosis is generally a temporary form of joint, where the thin layer of 
earti between the bones usually ossifies before adult life, as in the union 
between the epiphysis and shaft of long bones, and between the sphenoid and 
occipital bones. 

Amphiarthrosis applies to joints which permit of slight movement, and 
include symphysis, where the opposed surfaces are united by a dise or plate of 
white fibro-cartilage, as between the bodies of the vertebrw or the pubic bones ; 
and syndesmosis, where an interosseous ligament unites the surfaces, as in the 
lower tibio-fibular articulation. 

C. Diarthrosis applies to the more perfect and movable joints containing 
synovial cavities. he capsule of these joints is lined by synovial membrane, 
secreting synovia, which serves for the lubrication of the 
are bound together by fibrous ligaments, forming more or less perfect capsules, 
which, tightened in some positions of the bones, relaxed in others, are often 
chiefly controllers of movement, while the surrounding muscles, aided by 
atmospheric pressure, hold the bones together. The following varieties are 
distinguished ; 

Arthrodia, or gliding joints, admit of but a limited amount of gliding motion, in 
one or more directions, between two nearly flat articular surfaces, as in the carpus 
and tarsus, and between the articular processes of the vertebra, 

Ginglymus, or hinge-joints, allow only movements of flexion and extension on 
one axis, between the cylindrical or trochlear convex and concave surfaces, as in 
the elbow and ankle. 

Condyloid joints present spheroidal articular surfaces, which allow abduction, 
adduction, and cireumduction, besides flexion and extension, as in the metacarpo- 
and metatarso-phalangeal articulation 














condyloid. The surfaces are recipro- 
cally saddle-shaped ; sometimes called joints by reciprocal recep- 
tion. ‘The carpo-metacarpal joint of the thumb is an example. 

Ball-and-socket joints (enarthrosis) permit movement in every direction be- 
tween the spherical head and socket, as in the shoulder and hip. They are the 
most movable of joints 








THE ARTICULATIONS OF THE TRUNK AND HEAD. 217 


Trochoides, diarthrosis rotatoria, lateral ginglymus, or pivot joint is a joint 
between a pivot and « ring, as in the radio-ulnar and a techcacieeneaetien 
which allows only of rotation, 


y Kinds of Movement. 


‘The various kinds of movement depend on the shape of the articulating sur- 
faces, and are limited by the connecting ligaments and to a less extent by the 
surrounding soft parts. The different ‘nds of movement are often combined 
and merged into one another in one joint. 

Rotation is the movement of a bone about some longitudinal axis, often its 
own axis, without much change of position. 

Angular movement increases or decreases the angle between two bones. When 
this movement takes place around a transverse axis, it is called flexion and exten- 
sion, according as the angle is diminished or increased. When it takes place 
toward or from the median plane of the body, the middle finger of the hand, or 
the second toe of the foot, it is called adduction and abduction respectively. 

Circumduction is » combination of the four angular movements, so that the 
moving bone deseribes a cone-like figure, with the apex at the joint, the base at 
its distal end. 

Gliding is the simplest form of movement, and consists of a simple sliding or 
displacement without marked angular or rotatory motion, It is common to nearly 
all diarthrodial joints, and is the only movement between the plane surfaces of 
ate Salad 

‘orphologically, many ligaments are formed by the metamorphosis or regres- 
sion of m 5 an to iia of finetion, or by the migration of a re or by the 

eration of osseous and cartilaginous tissue, This is shown by a comparative 
study of vertebrate ligaments, muscles, and bones. Atavistic examples are occa- 
sionally met with in the human subject. 

‘The ligaments are never strained by muscles tending to pull the bones apart, 
for, on the contrary, the action of the muscles braces the bones firmly together. 
Many long muscles passing over two or more joints co-ordinate their movements, 
and 0 economize power. Some long muscles act as elastic ligaments, often 
diffusing the movement produced by the short muscles over more than one joint. 
‘Two or more joints are sometimes combined, and thereby increase their strength, 
security, and variety of motions, as in the wrist and ankle 
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1. The Articulations of the Vertebral Column. 


There are two sets of articulations between the movable vertebre—those 
between the bodies and those between the articular processes. These parts are 
rT by ligaments ; but intermediate ligaments, not connecting parts 

in contact, help to limit the movements of the spine and to complete the spinal 


‘The Articulations between the Bodies of the Vertebre (Figs. 246, 250) are 
iaeonners veel ‘The following ligaments bind them together : 

intervertebral discs are tough, elastic, but compressible plates, which are 
(eer between and firmly unite the vertebral bodies from the axis to the coceyx ; 


the sacrum and coceyx they ure oxsified on the surface or throughout, 


They are firmly attached to the opposed surfaces of the bodies, these surfaces 
bei by a thin layer of cartilage, except near their margins, Their 

and size are the same as those of the surfaces of the bodies they connect. 
‘They are thinnest between the second and third cervical (the weakest spot in the 
cervical eolumn), and thickest and largest in the lumbar region. In the ical 
and lumbar regions they are thicker in front than behind, and thus cause the 





218 THE ARTICULATIONS. 


convexity forward in the former, and increase that in the latter, region. Those _ 
in the thoracic region are thicker behind, if anywhere, and so increase its curve. 
They form in the aggregate one-quarter of the length of the movabie part of 
the vertebral column, which assumes a single curve, concave in front, the curce 
of old age, if the discs are removed or dried up. In structure the dises are made 
up of two parts, The external or laminar portion forms more than half the 





Booy oF VERTEBRA spinous 
PROCESS 





Fio. 46—Two lumbar vertebra in sagittal section, (Testut,) 


mass, and consists of concentric layers of fibrous tissue with more and more 

i ells toward the centre. The fibres pass obliquely between the vertebra 
and in the reversed direction in adjoining layers. Some layers are found only in 
front, making this part of the dise thicker, so that the central or pulpy portion is 
situated a little behind the centre. The latter is a yellowish, elastic, ball-like 
mass, composed of a fine fibrous matrix, imbedded in which is a net-work of 
angular, branching cells, more numerous toward the centre, It is a remnant 
of the notochord. On section of the dise through the pulpy portion the hitter 
bulges out above the rest, showing that it is compressed by the laminar portion, 
so that it forms, as it were, a ball or pivot upon which the vertebral bodies move, 
A synovial cavity is described by Lusehka in each central pulpy portion. The 
intervertebral dises are surrounded on all sides by a sheath of fibrous ligaments, 
incomplete laterally where the thin and more or less scattered fibres reach from one 
bone to the next, and are sometimes called the lateral or short vertebral ligaments. 

The anterior common ligament is the strong band on the front of the bodies of 
the vertebre. It extends from the under surface of the soe bone, in the median 
line in front of the foramen magnum, to the front of the sacrum, reappearing 
below as the anterior sacro-coceygeal ligament, Above it is narrow and cord-like, 
and forms the thickened central portion of the anterior occipito-atlantal and of the 
anterior atlanto-axial ligaments. Mpelow this it becomes broader as it deseends. Of 
its fibres, which are dense, well-marked, and longitudinal, the superficial pass over 
several, the deep only between adjacent vertebre. The fibres are attached to the 
intervertebral discs and to the edges of the vertebral bodies, and bridge over the 
median depressions of their ventral surface, thus rendering this surface more 
even. It Tira extension. 

The posterior common ligament extends along the dorsal surface of the bodies 
of the vertebre within the spinal canal from the basilar groove of the oceipital 
bone to the coceyx. Its upper end, often bilaminar, forms the posterior oecipito~ 
axial ligament between the axis and occipital bone. _ It is broad and even in the 
neck, extending completely the vertebral bodies, narrower and dentated 
below. The broad dentations at its attachment to the dises and margins of 
the vertebree, and between them are the narrowed portions, separated from the 
backs of the bodies by venous plexuses. The superficial fibres extend over several 
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vertebrie, the deep between adjacent ones. Its smooth, shining, dorsal surface is 
separated from the dura by loose connective tissue except at the foramen magnum, 
the dura ix adherent to it. It limits flexion, 

The Joints between the Articular Processes are arthrodial or gliding joints. 
They are provided with synovial cavities, enclosed by capsular ligaments, which 
are t in the neck, strongest and tighter in the lumbar region, and tightest in 
the thoracic region. In the neck the inner of the capsule is formed by the 
elastic tissue of the ligamenta subflava, which form more and more of the capsule 
in the thoracic and lumbar regions. 

Intermediate Ligaments Uniting the Neural Arches.—The /igamenta subjlaca, 
composed of yellow fibrous tissue, connect the lamina: of adjacent vertebre from 
the axis to the sacrum. In the upper two spaces they are continued, with less, 
or no, elastic tissue, under special names. Superiorly they are attached to the 
yentral surface of the laminw, above their lower borders, and inferiorly to 
the upper borders and the adjacent parts of the dorsal surfaces. They become 
thicker and stronger below, and are best seen from in front. Laterally they 
are continuous with, and form part of, the 
capsular ligaments, reaching as far as the 
intervertebral foramina; mesially the lateral 
ae ee Benen the roots ae the spines, 

ma whi int the inferspinous ligaments ex- 
tend back praecstncs bands between the 
adjacent herders of the spines. These are 
best marked in the lumbar region, where the 
fibres extend from the root of one spine to the 
tip of the one next above. In the cervical 
region they are replaced by the interspinales 
muscles, y extend dorsally to the supra- 
spinous lis » Which form a continuous 
cord along the tips of the spines from the 
spine of the seventh cervical vertebra to 

coceyx, covering the lower end of the 
sacral canal. They consist of longitudinal 
fibres, of which the deep fibres connect the 
tips of adjacent spines, and the superficial 
over several. Above they are continued 
to the external Esapial rotuberance as the 
oe nuche (Fig. 246), from which a 
in median septum passes forward to be at- 
tached to the occipital crest and the cervical 
i lower animals the nape liga- pom thenehende titagien ches seem 
ment is strong and elastic, and supports the \ 
; in man it is of mixed white and yellow fibrous tissue in structure, and 
forms a median intermuscular septum aie great importance, 

The intertransverse ligaments are unimportant and indistinct bands between 
the transverse processes. In the thoracic region they are rounded and small ; 
in the lumbar region they correspond to the ventral part of the superior costo- 
transverse ligaments; and in the cervical region are wanting or replaced by the 

Te merece A 

is derived from the spinal nerves of the several regions, 

Movements.—The spinal column must romibtne strength with mobility, for, as 
the axis of the skeleton, it has to bear great weight and resist shocks. ‘For this 
reason, and to avoid injury to the contained spinal cord, it is necessary that the 
movement between any two vertebre should be slight, while that of the column, 
43 whole, is very considerable, Motion occurs in all directions around the pulpy 
; Of the dises as a centre, and is limited in part by the ligaments, in part 
by the articular processes, which thus steady the column. Motion is most free 

e the bodies are smallest or the intervertebral dixes thickest. The former 
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condition is found in the cervical, the latter in the lumbar region, and these are 
two most movable parts. The direction of motion in any region is 
by the shape of the articular processes. 

In the mck all movements are permitted by the obliquity of the articular 
processes, Hzlension is more free than elsewhere, and flexion is free, but less so 
than in the lumbar region. Lateral flexion is more extensive than in any other 
region, but it is a combination with rofation, neither motion occurring freely 
by itself, except in the lower cervical region, where rotation is free. But little 
motion is allowed between the axis and the third cervical vertebra, owing to the 
thimness of the dise and the overlapping of the axis in front. 

_ In the thoraeie region extension is checked by the overlapping of the lamine and 

spines, as well as by the shape of the articular processes. Tithe latter also prevent 

ion. As the articular processes lie in the are of a circle of which the centre is 

in front between the bodies, rotation is permitted and is most free in the upper part. 
Lateral ell otherwise possible, is prevented or greatly limited by the ribs, 

Tn the lumber region, owing to the thickness of the discs (especially between 
the lower three vertebrie), flerion is very free, extension moderately so. The 
centre of the circle in which the articular processes lie is situated posteriorly ; but, 
owing to the fact that these processes do not fit closely together, a slight amount 
of rotation and some fateral flexion are permitted, the lateral motion being also 
limited by the great transverse diameter of the bodies. 

Motion is therefore most free in regions whose curve is convex forward, 
whose spinal canal and the contained spinal cord are largest, and where there 
are no mF cavities containing viscera. The ligamenta subflava complete the 
spinal canal, prevent the capsular ligaments from being nipped between the 
articular surfaces during motion, and restore these surfaces to their normal 
position after movement. They have but little, if any, effect in limiting flexion 
or restoring the column to the erect position after flexion. 


2. The Articulations and Ligaments between the Atlas, Axis, and Occipital 
Bone. 


‘The essential difference between these and the intervertebral articulations in 

neral lies in the absence or modification of the intervertebral discs, The special- 

ization of motion between these three bones results in some differences in the liga- 
ments, though most of them are the continuation of the series found below. 

A. The Articulations between the Axis and the Atlas (Migs. 248, 249),—There 
are here two sets of synovial joints or articulations : 

1. The joints between the superior articular processes of the axis and the 
lateral masses of the atlas are arthrodial, Each is surrounded by a capsular 
ligament, strengthened on the inner and dorsal aspect by an aecessory ligament, 
which passes from the back of the body of the axis upward and outward, along 
the outer edge of the occipito-axial ligament, to the lateral mass of the atlas 
behind the transverse ligament. 

2. The articulations of the odontoid process in the ring between the ventral 
arch of the atlas in front and the transverse ligament behind are of the trochoides 
class. There are two synovial sacs—one in front, between the odontoid process 
and the atlas; the other and more extensive one behind, between the odontoid 
process and the transverse ligament. These two sacs are separated by transverse 
fibres, which pass from the sides of the odontoid process to the atlas, in front of 
the tubercles for the transverse ligament. The fransverse ligament is a thick, 
dense, ‘and very strong band, which es across the ring of the atlas between 
the tubercles on the inner side of lateral masses. It is arched slightly 
backward, flattened from before backward, and cartilage-clad in front as it passes 
behind the narrowed and faceted neck of the odontoid, which it holds in place, 
and by so doing prevents the odontoid from pithing the spinal cord. Contrary to 
the common popular and professional belief this ligament seldom gives way in 
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hanging. From and across the centre of its dorsal aspect thin bundles of fibres 
pass upward and downward to the cranial aspect of the anterior border of the fora- 
men mugnom and to the dorsum of the body of the axis respectively, These 
with the transverse portion form a cross, hence the name crucial ligament, some- 
times applied to the Froup. Two other ligaments unite the axis and atlas, The 
anterior atlanto-axial ligament is a thin membrane between the ventral arch of the 


en aKIAL 
A\\wioeue occimiro-axiat 


‘Fra, 248,—Sagittal section of the joints between the occipital bone and the atlas and axis, (Testut,) 


atlas and the front of the body of the axis, representing the anterior common 
ligament, whose direct upward continuation is seen as a median cord-like thicken- 
ing of this ligament, which is attached to the ventral tubercle of the atlas, The 
ior atlanto-axial ligament represents the ligamenta subflava, but has little 
issue. Tt loosely connects the dorsal arch of the atlas and the lamin of 

the axis, and is perforated on each side by the second cervical nerves. 

. between the Axis and the Occipital Bone (Figs. 248, 249).— 
The vecipito-axial or oecipito-cervival ligament is the upper end of the posterior 
common ligament extending from the third and second cervical vertebre to 
the basilar groove of the occipital bone. Some of its fibres pass over the axis 
without attachment. giving rise to two layers, of which the hind one may be 

ignated the posterior, and the forward one the middle, occipito-axial ligament. 
The fateral odontoid, alar, or check ligaments are two strong fibrous cords, which 
extend from the sides of the summit of the odontoid process transversely 
ward to the rough impression on the inner side of cach occipital condyle, “They 
lie at @ little higher level than the transverse ligament. Each is made tense by 
turning the head to the opposite side. The middle odontoid or suspensory liga- 
ment (anterior oe ligament) is a slender, median, fibrous band connect- - 
ing the apex of the odontoid and the fore part of the margin of the foramen 
magnum. It is relaxed by flexion, tightened by extension. 
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The suspensory ligament is derived from the sheath of the notochord, between 
the first vertebral centrum (the odontoid) and the basi-occipital, and is homologous 
with an intervertebral dise, The transverse and check ligaments are each derived 
from the conjugal ligaments (ligamentum conjugale costaram). These, in the embryo, 
connect the heads of each pair of ribs or costal processes around the back of the 
epecectateel dises, and persist as the interarticular ligaments of the heads of the 
ri 





Fis. 40.—Articulations of the occipital Lone with the upper cerricn! vertebre. ‘The arches have been 
removed, and the spinal canal is thus exposed, (Textut.) 


Movements.—In the atlanto-axial articulation rotation of the head together with 
the atlas takes place around the odontoid process as a pivot for about 30° to either 
side in a nearly horizontal plane. _ It is limited by the check and atlanto-axoidean 
ligaments. As both facets in each lateral atlanto-axoidean articulation are con- 
vex, with the convexities in contact when the head looks forward, rotation causes 
the convexities of the atlantal facets to descend from those of the axis. This 
decreases the space and relaxes the ligaments between the bones, thus allowing 
further rotation, with security in all positions, Slight flexion and extension and 
some lateral flexion are also allowed between the atlas and the axis. 

C, The Articulation of the Atlas with the Occipital Bone.—This consists of 
# symmetrical pair of condylar joints between the occipital condyles and the 
upper facets of the al masses of the atlas, Each joint is provided with a 
rather lax capsular ligament. In front and behind these the ventral and dorsal 
arches of the atlas are connected with the margins of the foramen magnum by 
the anterior and posterior occipito-atlantal ligaments respective The anterior 

pito-atluntal ligament is thin and membranous, strengthened in front in the 
heed ian line by a round accessory ligament, which is the upper end of the anterior 
common ligament. The posterior occipito-atlantal ligament represents the liga- 
mentum subflavum, but is without elastic fibres, and is also thin and membranous, 



















































THE ARTICULATIONS OF THE THORAX. 


‘This ligament does not limit motion between the bones. The dura is adherent 
to its ventral surface, and the dorsal surface lies in the floor of the suboccipital 
triangle. A band of fibres at the lateral margins of the ligament arches over the 
back of the vertebral ve on each side to the superior articular process, com- 
? a foramen for the vertebral artery und the suboccipital nerve. The ateral 
it a ligaments are strong fibrous bands between the transverse processes 

of the atlas and the Sngulae processes of the occipital on each xide, which 
the capsular ligaments externally, and lie behind the rectus capitis 


lateralis muscles. 

ion and extension are freely allowed, Extension is checked 
by the anterior occipito-atlantal, flexion by the ovcipito-axial and hind part of the 
lar ligaments. Some fateral gliding is also allowed, by which the outer 
of the condyle on the one side is depressed, and on the other is elevated in 
tion to its socket. Or the movement may be obliquely ateral, one condyle 
advancing slightly at the same time that it is depressed toward the median line, 
while te seis condyle takes the reverse position. This is the position of 
greatest stability, and is assumed in the most easy and natural attitudes. Lateral 
movements are restrained by the check ligaments and the lateral parts of the eap- 

sules. No true rofation is allowed. 

The symmetrical and bilateral arrangement of these joints, combined with the 
median odontoid pivot, provides equal {'eedom of motion and greater strength and 
security than a ball-and-socket joint. A passageway for the cord is also provided, 
subject to less motion than in case the joint were of the ball-and-socket variety. 

The ligaments passing over and between the odontoid process and the sea 

i x in the erect position allow of flexion, whieh tightens them. ‘ 
head balances upon the fore part of the eondyles when the orbits look a little 
upward. By this arrangement, characteristic of the human figure, the head is 
held erect without undue muscular effort or a strong ligamentum nuche. If the 
muscles relax, the head will nod cither forward or backward according as the 
centre of gravity is in front or behind the balance line. 


3, The Articulations of the Thorax (Figs. 250, 251). 


A. The Costo-vertebral Articulations, or those between the ribs and the ver- 
tebre, are subdivided into costo-central and costo-transverse articulations, 

(a) In the costo-central articwlation the head of the rib is united to the body 
of a single vertebra in the case of the first, tenth, eleventh, and twelfth ribs, 
elxewhere to the bodies of two vertebre and the intervening intervertebral 

When the rib-head articulates with a single vertebra, there is a single 
synovial sac, otherwise two separate sves, surrounded by a capsular ligament, 
which is composed of short fibres and is reinforced in’ front by the anterior 
costo-central or stellate ligament. This consists of pearly-white fibres, radiating 
from the front of the head of the rib upward to the body of the vertebra above, 
forward to the intervertebral disc, and encanta to the body of its proper ver- 
tebra. In the case of the first, tenth, eleventh, and twelfth ribs the stellate 
arrangement of fibres is not quite as distinct. The interarticular ligament is a 
thin, transverse band of short, strong fibres between the intervertebral dise and 

idge separating the two facets on the head of the rib, excepting the first, 

tenth, eleventh, and twelfth, where it is wanting. It separates the two synovial 

and is loose enough to allow of moderate rotation. 

ts is derived from the anterior branches of the thoracic nerves. 

(6) The eosto-transverse articulation is between the tubercle of each rib of the 

“upper ten pairs and the front of the tip of the transverse process of the vertebra 

hearing the same number as the rib. Each joint bas a thin, loose eapsular liga- 
ment, enclosing a synovial sac, and strengthened on three sides by the costo- ” 

trans ligaments. The middle costo-tranarerse or inferoxseous ligament consists 
of short horizontal fibres between the back of the neck of the rib and the front 
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of the corresponding transverse process, extending from the capsule of the 
costo-central to that of the costo-tranaverse articulation, It is best seen in a 
transverse section, and is rudimentary in the case of the eleventh and twelfth 
ribs. The posterior costo-transverse ligament ia a short strong band extendi 
from the outer end of the transverse process outward and pra to the rong 
non-articular part of the tubercle of the corresponding rib. It is wanting to the 
eleventh and twelfth ribs. The superior costo-transverse ligament consists of a 
broad, flat, fibrous band between the upper border of the neck of each rib below 
the first, and the lower border of the transverse process next above it. Two layers 
are often distinguishable—the ventral, passing upward and outward, the dorsal 
and more scattered fibres passing upward and inward. Externally this ligament 
is continuous with the fuscia lining the external intercostals ; internally it presents a 
ie margin and is thickened ; in front it is in relation with the intercostal vessels 
and nerves, 








Fis. 261.—Costo-vertebral articulations it horizon 
ith tal section: upper surfice of lower segment, right 
.) wide. (Testut.) 


Fi9, 250 —Articalation of the vertebrat bod! 
each other, and of the ribs with the spine, (Ts 


B. The Costo-chondral Synarthroses.—The costal cartilages are joined to the 
cup-shaped ends of the ribs by the continuity of the investing perichondrium and 
periosteum. 

©, The Chondro-sternal Articulations are between the facets on the lateral 
borders of the sternum and the inner ends of the cartilages of the upper seven 
(the sternal) ribs, The first rib is joined by synarthrosis to the sternum. The 
others have synovial joints, generally single, but in the case of the second rib 
usually double on one or both ides. When the syno: sac is double, an inter~ 
articular ligament connects the ric of the cartilage with the 
fibrocartilage between the manubrium and body of the sternum. A similar ligament 
sometimes exists in the other joints. The synovial sac is frequently obliterated 
in the joints of the sixth and seventh cart The chondro-sternal joints are 
surrounded by short capsular ligaments, most developed in front, above, and below, 
where they are called, respectively, anterior, superior, and inferior chondro-sternal 
ligaments. In the anterior ligament the fibres radiate from the front of the inner 
end of the cartilage to the front of the sternum, where they decussate with the op 
site ligament and adjoin those above and below. The so-called posterior chondro- 
sternal ligament is little more than the continuity of periosteum and perichondrium 
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with a few accessory capsular fibres. The chondro-riphoid ligament is a flat band 
ing the front ofthe xiphoid cartilage with that of the seventh, and often 


connecting 
of the sixth, costal cartilage. 

D. The Interchondral Articulations are arthrodial joints between the cartilages 
from the sixth to the ninth (inclusive), situated a little in front of their upward 
bend, where blunt processes on the lower edges come in contact with the upper 
margins of the cartilages below. They have a complete capsule enclosing a 
synovial sac, and reinforced by oblique fibres from the anterior intercostal fascia. 

E. Sternal Articulations—The union of the manubrium and body of the 
sternum forms a symphysis in which the connecting fibro-cartilage may contain 
sgt synovial cavity with a tee of cartilage above and below. The fibres 

the rudisting chor ternal tae and the periosteum, reinforced by 
longitudinal fibres in front and behind, but especially behind, strengthen the 
union of these two parts. The xiphoid cartilage is similarly united synar- 
throdially to the lower end of the body of the sternum, at a level somewhat behind 
that of the ventral surface of the sternum. The chondro-xiphoid ligament is an 
aceessory ligament of this joint. Both of the connecting cartilages, but especially 
the sterno-xiphoid, may ossify in old 

Movements of the Ribs and of the Thorax asa Whole (Fig. 252).—In inspira- 
tion the thorax is enlarged in its three diameters, transverse, antero-posterior, and 
vertical. The increase in the vertical 
diameter is caused partly by the eleva- 
ae of the ene obs, and we result- 

widening o! intercostal spaces, 
bat is mainly due to the action of the 

. The increase in the other 
two directions is due to the move- 
ments of the ribs, which are greatest 
where the ribs are longest, most ob- 
lique, and most curved at their angles 
(i. ¢., at the sixth, seventh, and eighth 
ribs opposite the bulkiest part of the 
longs), and least in the short, flat first 

second ribs. 

As the ribs articulate with the 
daa two = of shel ap- 

joints, the axis of rotation, 

which is the chief movement here, 

must pass through both joints—i. ¢., 

obliquely outward, backward, and 
hat downward. When the wp- ana'sterauma tn inaptestion’ stidiestes ths degtes of 
ward rotation of inspiration occurs, the Fae movement; 6.that of forward movement (Te 

ventral ends of the ribs, which are 

inclined obliquely downward, are elevated. By thus decreasing the obliquity of 
ribs the front wall of the thorax is carried upward and forward, and its cavity 
enlarged sagittally. The ventral ends of the ribs cannot be elevated without 
lightening out the angles with the costal cartilages, which throws this end of the 


Tibs oui |, increasing the transverse diameter anteriorly. ‘The return of the cos- 
tal cartilages to the natural angle after inspiration is a principal factor in the 
ili of the thorax, to which quiet expan is largely due. As the axis of 


oblique, upward rotation also elevates the lateral part of the ribs and 

everts their lower borders, thus increasing the transverse diameter behind. In the 
first ribs the axis is more nearly transverse ; hence their motion is mostly a slight 
elevation and depression of their fore parts. But as the obliquity of the axis in- 
ereases from above downward, the outward movement becomes more extensive in 
st ii plane and sloping articular surfaces on the trans- 

rom the seventh to the tenth only, there is, besides 
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rotation, a slight backward and upward motion at the eosto-transverse joint in 
inspiration and the opposite in expiration, which is still more marked in the 
eleventh and twelfth ribs, where there are no costo-transverse articulations. In 
the upper six ribs, where the facets on the transverse processes are situated lower 
and are more concave as we ascend, there is rotation only. In the case of the 
eleventh and twelfth ribs there is little elevation, and the twelfth rib may even be 
drawn downward in inspiration by the quadratus lumborum. The widening of the 
lower part of the thorax in inspiration increases the power of the diaphragm and 
counteracts the compression of the abdominal viscera, “The costo-vertebral articula- 
tions with their ceaseless movement are remarkable for their freedom from disease. 
At the chondro-sternal articulations, except the first, there is a slight hinge- 
motion on two axes, sagittal and ohlioely vertical. Owing to these two move- 
ments the sternum is carried neither so far forward nor upward as the anterior 
ends of the ribs and cartilages. Unless thus limited, its motion would be detri- 
mental to the heart and great vessels behind it. In the interchondral joints only 
a limited gliding is allowed, and the sternal articulations merely increase the 
elasticity and strength of the sternum. 
The hinge-motion, often wrongly ascribed to the ribs at the ecosto-central 
joints, can only occur with a sliding motion at the costo-transverse articu- 
tion, Although this may occur in the lower ribs, it cannot in the upper, owing 
to the rounded concavities in the transverse processes. Slight rotation on a single 
axis, as above indicated, accounts for all the motions ascribed to the ribs. 


4. The Temporo-mandibular Articulation (Figs 253-255). 
This articulation consists of a pair of symmetrically placed ginglymo-artkro- 
dial joints. Their dissimilar articular surfaces, the ventral halves of the glenoid 
fosse, and the articular eminences of the squamous portions of the temporal bones 
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EXTERNUS 


Fra. 258.—Temporo-mandibular articulation tn sagittal section. (Testut.) 


above and the condyles of the mandible below, are adjusted to one another by the 
interposed interarticular cartilages. The joint is best seen when the jaw is divided 
in front of the ramus, and the latter is freed {rom its attachments. 

‘The bones are united by a thin loose capsular ligament attached outside of the 
articular surfaces on the two bones, The external lateral ligament consists of 
those accessory fibres, strengthening the capsule, which pass from the lower border 
and tubercle of the zygoma downward and backward to the outer side and back of 
the neck of the condyle. This ligament on either side serves as the internal 
lateral ligament of the opposite side, The inner part of the capsule, sometimes 
called the short internal lateral ligament, does not deserve the name. 

The inferarticular cartilage is a thin, oval plate of fibro-cartilage, coneavo- 
from before backward on its upper aspect to fit the temporal surface, and 
concave below to receive the condyle of the lower jaw. It is thickest behind, 
and thinnest at the centre, where it is sometimes perforated. By the close attach~ 
ment of its circumference to the ule the joint is divided into tivo synovial 
cavities, of which the upper is the larger and looser, and the lower extends lower 
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down behind than in front. The two sacs communicate when the cartilage is 
perforated. Some fibres of the external pterygoid muscle are inserted into the 
cartilage in front. 

The accessory ligaments are—(1) the spheno-mandibular or long internal lateral 
ligament, « thin band some little distance from the joint, extending from the 


Fig. 24.—Temporo-mandibular articulation, external view. (Testut,) 


spine of the sphenoid downward and a little forward to the lingula of the man- 
ible. Separating it from the joint and the ramus are the external pterygoid 

musele, the internal maxillary vessels, the inferior dental nerve and vessels, the 

auriculo-temporal nerve, and the middle meningeal artery. It represents the 

fibrous remains of a part of Meckel’s cartilage. (2) The stylo-mandibular liga- 

ment is a specialized band of the deep cervical fascia extending from near the tip 

of the styloid process to the angle and the pos- 

terior border of the ramus of the jaw, between 

the masseter and internal pterygoid muscles, 

Tt separates the submaxillary from the parotid 

gla 


‘The nerves supplying the joint are branches 
of the masseteric and auriculo-temporal, 
The movements in this joint are—(1) the 
i ions of elecation and depression, and 
(2) the gliding motions of protrusion and re- 
traction, both (a) simple and (6) oblique or 
grinding. The movements in the two synovial 
compartments are of different kinds, In the 
r there are a protrusion and a retraction, 
ora forward and a backward gliding, of the car- 
tilage together with the condyle on the temporal 
bone, due to the closer connection of the carti- Temporomandibular articuls. 
with the condyle than with the temporal om, mesial view. (Teetuty 
bone, and to the insertion of the external pt 
Seated protrusor muscle into both cartilage and condyle. In the lower part 


is a hinge-motion, on a transverse axis, between the condyle and the 
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In Cee the mouth the (1) hinge and (2a) simple gliding motions are com-— 
bined. When the mouth is opened but slightly (as in talking) there is simply a 
hinge-motion in the lower compartment. When, however, the mouth is 
more and more widely, besides an increased hinge-motion, the cartilage and con- 
dyle glide forward onto the articular eminence. ‘The condyle does not normally 
reach the summit of the eminence, but when, as in a convulsive yawn, it glides 
over the summit, it slips into the zygomatic fossa, and there is a dislocation with 
rupture of the back of the capsule. As the cartilage and condyle glide forward 
the external lateral ligament remains always tense on account (1) of the downward 
movement onto the eminence, (2) of the increased hinge-motion (depression) which 
the ligament allows when its obliquity is straightened by the forward movement 
of the condyle. ‘The point of least motion, or the axis of motion, in the com- 
bined movement is approximately at the inferior dental foramen, and thus stretch- 
ing of the nerye is avoided, The combination of hinge and gliding motion gives 
a tearing as well as a cutting action to the incisors. 

(2a) There may be a simple protrusion and retraction of the lower jaw by a 
gliding motion in the upper compartment. A slight lowering of the rami occurs 
as the cartilages and condyles pass downward and forward onto the eminences. 
(2b) An obliquely horizontal or rotary grinding motion is caused by the alternate 
gliding forward on one side, and backward on the other. 


THE ARTICULATIONS OF THE UPPER EXTREMITY. 


1. The Sterno-clavicular Articulation (Fig. 256). 


The arthrodial joint between the inner end of the clavicle and the superior 
angle of the manubrium sterni, together with the cartilage of the first rib, is the 
only point of attachment of the skeleton of the shoulder-girdle and upper limb 
to that of the trunk. The dissimilar articular surfaces are adjusted to one another 
by the intervening fibro-cartilage, and are connected together by a fairly tight eap- 
stilar ligament, whose fibres pass obliquely upward and ontward from the cireumfer- 
ence of the sternal to that of the clavicular fheet. ‘This capsule is strongest behind 


and in front, where it is called respectively the posterior and the qaterior sterno- 
elavicular ligaments, Above it is supplemented and strengthened by the dense inter~ 








clavicular ligament which passes between the upper and back parts of the sternal 
ends of the two clavicles and their capsular Ti nd dips down in the 
i ched to the posterior border of the interclavicular notch of the ster- 
where the capsule is thinnest, is the strong, dense, accessory band, 







num. Below, 
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costo-clavicular or rhomboid ligament, ‘This is directed obliquely upward, out- 
wl from the front and upper aspect of the first costal cartil 
omboid impression on the under surface of the inner end of the elaviele. 


fbr ilage is a flattened disc of about the same shape 

size as the inner articular surface of the clavicle. Tt is thinnest at the centre 

low, thickest above. It is attached above to the upper and dorsal border 

the articular surface of the clavicle and below to the inner end of the cartilage 

first rib. By the attachment of its circumference to the inner surface of 

the capsule the joint is divided into two ial cavities, of which the outer is 

looser, and is continued a short distance beneath the clavicle on the first costal 

cartilage. The two occasionally communicate through a perforation in the centre 
of the fibro-cartilage. 

The fibro-cartilages and interclavicular ligament together represent the epi- 
sternal bone of lizards, 

The hema A comes from the nerve to the subelavius muscle. 

Movements.—The clavicle carrying the scapula, to which the coraco-clavicular 
ligaments closely bind it, may move on its inner end as a centre in an upward 
and downward Tirection ou # sagittal axis; in a forward and backward direction 
on # vertical axis; or, by a combination of these, a circumductory motion may 
be obtained, in which the clavicle describes a cone of which the base is at its outer 
end. A slight rotation of the clavicle on its long axis is also permitted by which 
its ventral surface is turned upward as the arm is raised, and vice verad. 

‘The fibro-cartilage serves as an elastic buffer to break shocks and resist pressure 
from the shoulder, as well as to connect the bones and prevent inward displace- 
ment. The interclayicular and rhomboid ligaments are safeguards against 
ct displacement of the inner end of the clavicle in depression and elevation 

the arm, and the rhomboid ligament also resists backward displacement. 
When one clavicle is much depressed the interclavicular ligament draws the 
other one fact to be remembered in fracture of the bone. In forced 

ion of the clavicle it presses on the first rib, which acts as a fulerum, so 
that the inner end is raised and its ligaments are put on the stretch. 


2. The Scapulo-clavicular Articulation. 


‘The Acromio-clavicular Joint is an arthrodial articulation between the bevelled 
outer end of the clavicle and the inner margin of the acromion process, in 
which the bones are held together by a somewhat lax capsule, which allows 
some play between the surfaces. The capsule, whose fibres pass from the acro- 
mion inward and backward, is cially strong above, forming the superior 
acromio-clavienlar ligament, and is ee also strengthened by the fascia of the 
trapezius and deltoid. The inferior part, inferior ligament, is weak, as is also the 
posterior, ‘The synovial cavity is sometimes partially, rarely completely, divided 
into two bya small wedge-shaped interartieular fibro-cartilage, attached by its base 
to the superior ligament, and usually oceupying the upper part of the joint only. 

‘The Coraco-clavicular Ligament, which binds the clavicle to the coracoid process 
of the stapula, is the strongest connection between the clavicle and seapula, and 
consists oft two parts: (1) The conoid ligament, the dorsal and internal fasciculus, 
is # strong triangular band attached by its apex to the inner and back part of the 

© coracoid process, from which its fibres spread upward, backward, 

and outward to and about the conoid tu! f the clavicle. (2) The trapezoid 

* ligament is the flat, quadrilateral, outer anc part, whose, fibres slope upward, 

backward, and outward from the upper surfis the dorsal half of the coracoid 

(Siig to the trapezoid ridge on the under surface of the clavicle. A small 
often exists between these two ligaments. 

Filaments from the circumflex and suprascapular nerves supply the joint. 

Movements in the aeromio-clavieular joint may take place on a vertical azis by 
which the glenoid cavity is turned farther backward or forward, thus enabling it 





al 
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to keep its relative position in forward or backward movement, respectively, of 
the shoulder-girdle. Or movement may take place on a hori: axis, by which 
the glenoid cavity is turned farther upward or downward, as when the arm is 
raised or lowered. This motion, combined with elevation and depression of the 
clavicle, is spoken of as rofation of the scapula on a dorso-ventral axis 
through its centre or its upper angle. The movements at the acromio-clavicular 
joint, atl the relation of the scapula to the clavicle, rarely take place by 
asieslves: ut only in connection with the movements of the sterno-clavicular 
joint. In the combined movements of the clavicle and scapula the movements of 
the scapula are restricted by the shape of the chest-wall on which it lies, so that 
its principal movements are upward and forward, and downward and backward. 
In the above movements the vertebral border and the lower angle of the seapuls 
are generally kept in contact with the thorax by the muscles attached—a condition 
allowed only by the acromio-clavicular joint. The conoid ligament suspends the 
oni from the clavicle; the trapezoid is tightened when the shoulder is pressed 
inward. 

The Ligaments of the Scapula (Fig. 257)—The coraco-acromial ligament is a 
flat, triangular band attached by its broad base to the outer border of the coracoid 
process and by its blunt apex to the tip of the 
acromion. Binding together the acromion and 
coracoid processes, it forms an arch over the 
shoulder-joint which holds off the deltoid, and 
supports and protects the joint, Its ventral 
and dorsal margins are thick and strong, 
leaving a thin membranous part between, 
with often a gap near the coracoid process. 
The deltoid covers its upper surface, which 
also looks a little forward ; its lower surface is 
separated by a bursa from the capsule of the 
shoulder-joint. From its outer edge, which 
pee over the centre of the head of the 

umerus, a thin, tough fascia is continued 
under the deltoid and over the subacromial 
bursa and the shoulder-joint. The transverse, 
coraco-scapular or suprascapular lig , con~ 
tinuing the upper border of the scapula, 
bridges across the suprascapular notch, converting it into a foramen, sia 
which the suprascapular nerve passes, while the corresponding artery commonly 
passes above it. It is thin and flat, and is sometimes replaced by bone. The 
spino-glenoid ligament comprises a few lax fibres which, by passing between the 
outer border of the spine and the margin of the glenoid cavity, bridge over the 
suprascapular vessels and nerves in passing between the supra- and infraspinous 
fossa. 





H 
—Glenold fossa of right side. 


8. The Shoulder-joint (Migs. 258-260). 


This ball-and-socket joint, between the large humeral head and the small, 
shallow glenoid cavity of the scapula, is one of the most perfect and most movable 
of joints. The surrounding muscles give strength and security to the joint, and, 
together with atmoxph pressure, hold the bones in position much more than 
do the ligaments. The glenoid fossa is deepened by the glenoid ligament, tri- 
angular on section with the base attached around the margin of the fossa. It is 
composed of fibro-Mirtilage with seattered To its upper end is 
attached the long tendon of the biceps, which, dividing, is continued into both 
sides. Outside of this ligament the capsular ligament is attached to the scapula 
around the glenoid margin, sometimes reaching as far as half an inch from it in 
front. From this attachment it passes to the anatomical neck of the humerus, 
At the lower and inner part of the latter it is attached some distance from the 
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articular surface, and in front, between the tuberosities, it covers over and is 
attached to the transverse ligament, thus giving passage to the long tendon of the 
biceps. The capsule is composed of longitudinal fibres, with some oblique and 
circular fibres interwoven, and is strongest on its superior aspect. It is so lax 


SUPERIOR GLENO® 
MUMCRAL LIGAMENT 


Fig. 256.—#houlder Joint, rear view. ‘The hind part of th or {and most of the head of the 
Ltrs TA a ot mraee 


that alone it does not keep the bones in contact. Above and behind the tendons 
of the supraspinatus, infraspinatus, and teres minor, in front that of the sub- 


seapularis and below the long head of the triceps are intimately connected with 
and strengthen the eapsule. Between the subscapularis and triceps tendons is an 


Fi0, 289 —Shoulderjoint, front view, (Testut.) 


unprotected and weak part of the capsule. This is the part usually torn by the 

of the head in dislocations, to which the shoulder is very liable, owing in 

Ul to the looseness of its capsule, Besides the overlying tendons the capsule 
has two sets of accessory folds, 

(1) The eoraco-humeral ligament extends as a strong, broad band from the 


outer border and root of the coracoid process, beneath the coraco-acromial liga- 
ment, obliquely over the joint to the anatomical neck of the humerus above the 

tuberosity, being intimately connected with the capsule. Seen from in front, 
it appears as a fan-shaped process |ying over and above the capsule, with which it 
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appears continuous as viewed from behind. This ligament represents a detached — 
ea of the pectoralis minor tendon. (2) The gleno-humeral bands, three in num- 
r, extend between the ventral margin of the glenoid fossa and the neck of the 
humerus, They are seen projecting on the interior of the inner and fore pe 
the capsule when the joint is opened from behind. The superior gl 
band extends between the upper end of the ventral margin ot the glenoid cavity 
and the upper end of the small tuberosity of the humerus, forming a slight | 
groove, directed backward, for the inner edge of the bi tendon, Tt may 
occasionally be quite free from the capsule, a lies above the opening by which 
the bursa aaah the subscapularis tendon communicates with the synovial 








Fio, 2969.—8houlderjoint in coronal section, front view. The synovial sac is distended. (Testut.) 


cavity of the joint. The middle gleno-humeral band lies below this opening, 
along the lower border of the subscapularis, It arises from the glenoid margin 
with the superior hand, and is attached to the inner side of the small tuberosity 
of the humerus. The inferior gleno-humeral band is the strongest, and passes 
between the middle part of the ventral border of the glenoid rim and the lower 
part of the neck of the humerus. The superior gleno-humeral band represents 
the divorced tendon of the subclavius muscle as seen in birds, and corresponds to 
the ligamentum teres in the hip. 

The transverse ligament, by means of its fibres passing transversely between 
the tuberosities, forms a canal of that part of the bicipital groove which belongs 
to the epiphysis, The capsular ligament is attached to it superficially. 

The synovial membrane lines both free surfaces of the glenoid ligament, and 
is reflected thence over the inner surface of the capsule to the humeral neck, 
where in front it passes down the bicipital canal for a distance, and there is 
reflected onto the biceps tendon, which it sheathes, as it passes through the joint, 
ax far its attachment to the glenoid ligament. Between the superior and middle 
gleno-humeral bands there is usually an opening where the synovial membrane 
is continuous with that lining the bursa beneath the subscapularis tendon. It 
occasionally communicates with a bursa beneath the infraspinatus muscle. 

The articular cartilage is thicker near the centre of the head on the humerus 
and at the margins of the glenoid fossa, thus deepening it. 

Nerves from the suprascapular, circumflex, and subscapular supply the joint. 

Movements. —Flexion | extension, abduetion and adduction, circumduction 
and rotation are allowed to a degree determined by the extent of the humeral 
articular surface, the Jength of the ule, and the resistance of the overlyin; 
parts, Flexion and extension, or the movements forward and slightly inward, 
and backward and slightly outward, take place on an axis corresponding to that 
of the head and neck of the humerus, which is nearly perpendicular to the centre 
of the glenoid cavity. Flexion is much more free than extension, and between 




















= 






































THE ELBOW-JOINT, 233 


the extremes of both there ix about 90° of motion, In abduction and adduction 
the arm moves away from or toward the body, respectively, on a horizontal axis 
at right angles with that last named, and parallel to the surface of the glenoid 
fossa. In extreme abduetion (i. ¢., to about 90°) or extension the great tuberosity 
strikes against the coraco-acromial ligament and the acromion process, and further 
motion is thus limited. The great freedom of motion at the shoulder, by which 
the arm can be raised so as to be nearly vertical, is in part due to the movement 
of the seapula, which always accompanies movements at the shoulder-joint. Both 
abduction and flexion over 90° are due to rotation of the scapula, by which the 
glenoid cavity is turned outward and upward, or forward and opward. Rotation 
ocenrs in an outward (or beskened ate in an inward (or forward) direction on an 
axis drawn from the centre of the to the inner condyle of the humerus, and 
over a range of between 90° and 100°. In extreme abduction the lower part of 
the capsule is tense, In outward rotation the coraco-humeral ligament is made 
tense, and in both inward and outward rotation the upper part of the capsule is 
tightened by twisting. Otherwise, the muscles rather than the ligaments restrain 
the movements. In dislocation the coraco-humeral ligament is thought to be 
important in determining the position of the dislocated limb and the manipala- 
tion for its reduction. 
The suhacromial bursa lies between the joint-capsule, with its attached ten- 
dons, and the arch formed by the coracoid and acromion processes and the coraco- 
acromial ligament, and it also extends beneath the deltoid muscle. It facilitates 
the movements of the upper end of the humerus. The coraco-acromial arch 
a sort of secondary socket, against which the head and tuberosities of the 
humerus are pressed when the weight of the body is supported by the arms. 
‘The biceps tendon acts as a ligament of the joint, preventing the humerus 
from ees up forcibly against the acromion, and keeping the head in the 
glenoid et, especially when the arm is away from the side of the body and 
is pulled down by the pectoralis major and latissimus dorsi muscles. 


4, The Elbow-joint (Figs. 261-263). 


This is a true hinge-joint between the trochlear surface of the humerus and 
the great sigmoid cavity of the ulna. It is broadened, and thereby secured against 


Fiv. 261.—Elbow joint, mesial view. (Poirier) 


lateral motion or displacement, by the articulation of the upper end of the radius 
with the etietellom of the humerus. To the shape of the bones is due the 
strength 


security of the joint. Beneath the surrounding muscles and ten- 
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dons, which further strengthen the joint, lies the fibrous capsule, reinforced inter- 
nally and externally, and erature dendelbed in Sted 

The triangular internal lateral ligament is by its apex to the lower 
aspect of the internal condyle, and by its base to the inner margin of the coronoid 
and olecranon processes. It is divided into two smaller triangles, ventral and 
dorsal, by an intermediate thinner part attached to the meeting-point of these two 
processes, ‘This ligament is the strongest part of the capsule. 

The external lateral ligament, shorter and narrower the internal, radiates 
from its uj attachment on the lower part of the external condyle to the 
outer side of the orbicular ligament. A few fibres reach the neck of the radius. 

‘The anterior ligament is the thin, fore part of the eapsule between the lateral 
ligaments. Bererely it is attached above the coronoid and radial i 
and includes them within the joint; inferiorly it is attached, just beyond the 
articular margin, to the front of the 
coronoid process and to the orbicular 
ligament, some fibres passing to the 
neck of the radius. It is reinforced 
by the adhesion of some of the fibres 
of the brachialis, which draws it up 
in flexion and prevents it from being 
ni between the bony margins. 


ec pee ligament is thin and 
weak, like the anterior. By its at- 


tachment above and at the sides of 
the olecranon fossa it includes the 
latter within the joint. Its upper 
fibres pass transversely across the 
fossa. Inferiorly it is attached to 
the olecranon process, near the uy 
and outer margins of the great sig- 
Fi6, 282. —Elbow-joint, outer side, (Testut,) moid cavity, to the orbicular liga- 
ment, and to the ulna behind # 
small sigmoid cavity. It is strengthened by the adhesion of the triceps, which 
draws it up during extension. 

The synovial membrane lines the inner surface of the capsule, and thence 
passes onto the humerus, where it lines the olecranon, coronoid, and radial fosss, 
and extends to the articular cartilage. Projecting into the above fosse are 
masses of fat placed between the cupsule and the synovial membrane,  Inferiorly 
the membrane extends into the superior radio-ulnar joint, where it lines the 
orbicular ligament, thence passing onto and around the neck of the radius, and 
so up to its articular cartilage. A fold of synovial membrane, projecting into 
the joint from in front opposite the outer lip of the trochlea, suggests the division 
of the joint into two parts. 

‘The nerve-supply is mainly from the musculo-cutaneous, with a few filaments 
from the musculo-spiral, median, and ulna. 

Movements are confined to flexion and extension on an axis obliquely placed 
atan angle of about 84° with the shaft of the humerus, so that in extension the 
forearm is inclined outward and in flexion inward. Flexion occurs through 140°, 
and is limited by the contact of the soft parts ; extension is limited, when the ulna 
and humerus are nearly in line, by the tension of the soft parts and ligaments in 
front, and of the ventral ions of the lateral ligaments, The olecranon and 
edronoid processes do not normal but only forced motion, by contact with 
the bottoms of their respective fossee. The head of the radius moves on the 
capitellum, and is in most complete contact with it in semiflexion, in which posi- 
tion it rotates best on the humerus in pronation and supination. Except pos- 
sibly to a very limited extent, owing to the slight incongruence of the surfaces, 
lateral motion is prevented by the lateral ligaments and the shape of the bones, 
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When the elbow is extended the tip of the olecranon lies on or just below a 
line connecting the two condyles ; when flexed to a right angle it lies a little more 
than one inch below, and midway between these two points. 


5, Radio-ulnar Articulations. 


Two joints and an intermediate fibrous union connect the ulna and radius 
rons ogettar: 
Rr Superior Radio-ulnar Articulation—The rim of the head of the radius 
is in contact with the small sigmoid cavity 
of the ulna by the strong encircling arbiewar lig- 
ament. This forms four-fifths of a circle and is 
attached to the ventral and dorsal lips of the 
small sigmoid cavity, which completes the ring. 
Tt forms part of the capsule of the elbow-joint, 
and inserted into it are the external and parts 
of the ventral and dorsal portions of this capsule. 
Tts lower border tightly girdles the neck of the 

ius. From this ler membranous fibres 
pass to the neck of the radius loosely enough 
to allow of rotation of the radius on its long axis. 

Tt is lined by ial membrane continuous with 
that of the elhow-joint, and its nerce-wupply is 
derived from that of the elbow-joint, 

(B) The Middle Radio-ulnar Union is accom- 
plished by two ligaments. (1) The oblique lig- 
ament is a flattened band, which passes obliquely 
downward and outward from the lower and outer 
part of the tuberosity of the ulna, at the base of 
the coronoid process, to the radius, directly below 
and behind the bicipital tuberosity. Below this 
ligament is a space through which the posterior 
interosseous vessels pass. This space is bounded 
below by the strong (2) interosseous membrane. 

The fibres of the latter mostly obliquely 

downward and inward from the interosseous 

border of the radius, commencing about one inch 

below the tuberosity, to the whole length of the 

naa ead of the ae A few fibres on 

its face are parallel with the oblique Fig. 263,—Elbow joint in sagittal sec~ 
ligament, decussating With the other fibres. ‘The nd'the pune of the sleeraton and the 
interosseous space is widest in the middle third, "™* 

and is wider in supination than in pronation. 

(C) The Inferior Radio-ulnar Articulation, between the sigmoid cavity of the 
radius and the lower end of the ulna, is separated from the wrist-joint by the 
triangular fibro-cartilage, This thick plate is the most important structure in 
this joint, not only as the strongest bond of union between the two bones, but 
also in limiting their movements. It is attached by its base to the margin of the 
radius, which separates the sigmoid cavity from the carpal facet, and hy its apex 
to the fossa at the base of the styloid process of the ulna externally, This ear- 
tilage separates the lower end of the ulna, which rests on its upper smooth, concave 

ice, from the cuneiform bone of the carpus, Some scattered fibres from the 
two ends of the sigmoid cavity of the radius pass to the ventral and dorsal sur- 
faces of the lower end of the ulna above its articular surface. They are calied 
anterior and posterior radio-ulnar ligaments, and ave connected with the borders 
of the fibro-cartilage inferiorly, and with the interosseous membrane superiorly, 
thus completing the capsule. Lining the capsule is the synovial membrane, which 
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is remarkably loose. Besides extending upward between the radius and ulna, it 
lines the upper surface of the fibro-cartilage beneath the latter. 

‘The nerve-supply of the inferior radio-ulnar joint comes 
from the anterior and posterior interosseous nerves. 

Movements—The upper end of the radius rotates on a 
longitudinal axis passing th its head and neck, while the 
lower end rotates around the of the ulna, having the 
attachment of the apex of the fibro-cartilage as its centre 
(Fig. 264). The entire bone thus describes rather less than 
180° of a cone, with its apex above and its base below, its 
axis extending from the centre of the radial head to the outer 
side of the styloid process of the ulna. In these movements 
the radius carries the hand. The forearm is said to be supin- 
ated when its two bones lie nearly parallel and the dorsum of 
the hand looks backward, and pronated when the radius lies 
aia aeross the ulna, and the palm of the hand looks 

ward, 

The power of supination is much ter than that of 
pronation. In the above movements the ulna is thought by 
many to undergo slight cireumduction, This implies a little 
lateral movement at the elbow, which, if it occurs at all, 
must be very trifling and due to a slight incongruence of the 
surfaces, Supination and pronation with a straight arm are 
apparently much increased by the rotation of the humerus at 

¢ shoulder, ‘The interosscous membrane, from the direc- 
tion of its fibres, transmits the weight of the body from 
the ulna to the radius or the shock of a fall on the hands 
from the radius to the ulna, 





6. The Wrist-joint or Radio-carpal Articulation (Figs. 
Fig. 204. —Mechan- 265, 266). 
fen of pronation and 
supination.“ (Testut.) The lower end of the radius and of the triangular fibro- 
cartilage presents a surface slightly concave transversely, as 
well as from before backward, which receives the correspondingly convex upper 
articular surfaces of the seaphoid, semilunar, and cuneiform bones, The latter 
surfaces are prolonged farther upon the dorsal than upon the palmar aspect. The 
ulna is excluded from the joint by the triangular cartilage ; and the pisiform bone 
of the first row does not enter into the articulation. The joint is condyloid in 
action. 

The rather loose capsule is described ‘as four ligaments, which are, however, 
continuous, The internal lateral ligament is attached above as a rounded cord to 
the styloid process of the ulna, and spreads out below onto the cuneiform and 
pisiform bones. The external lateral ligament radiates from the summit of the 
radial styloid process onto the outer, back, and front surfaces of the scaphoid, some 
fibres being continued to the trapezium and ox magnum. It is in relation with 
the radial artery and the extensor tendons of the thumb. The anterior ligament 
is broad, strong, and membranous. Its fibres pass for the most part obliquely 
from the anterior border of the lower end of the radius downward and inward to 
the palmar aspect of the seaphoid, semilunar, and cuneiform bones, especially the 
latter. Some fibres pass over to the os magnum. Another group of fibres passes 
more vertically from the ulnar styloid process to the semilunar and cuneiform bones. 
The posterior ligament, thinner and less strong than the anterior, is strengthened 
by the extensor tendons in relation with it. _ Its fibres also pass for the most part 
obliquely downward and inward from the dorsal border of the lower end of the 
radius to the first row of carpal bones, especially to the cuneiform bone. 

The synovial membrane lines the capsule between the articular surfaces, 
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7. The Carpal Articulations. 


The bones of Cal of the Ga rows of the Giied exclusive of the pisiform, 
are connected ther by dorsal, palmar, and interosseous ligaments, passin| 
zeny, repeat between ae ‘The palmar are stronger than the 
d ligaments, 


‘The Joint between the Pisiform and Cuneiform bones is arthrodial, and has a thin, 


Fic. Wi.—The articulations of the earpus. ‘The synovial sacs are represented as distended. (Testut.) 


loose capsule lined by synovial membrane and strengthened by a fibrous band 

passing to the hook of the unciform, by another passing to the base of the fifth 

metacarpal, and by the insertion of the tendon of the flexor carpi ulnaris 
ve. 

‘The Medio-carpal or Tranaverse Carpal Articulation—This joint is hetween 
the lower a! of the first carpal row, which is concave except fur the convex 
outer part of the seaphoid, and the ket surface of the second carpal row, con- 
eayo-conyex from without inward. It is united by dorsal and asia internal 
and external lateral ligaments. ‘The lateral ligaments, prolonged from the lateral 
ligaments of the wrist-joint, connect the lateral surfaces of the outer and inner 
bones of the two rows. The dorsal ligaments extend obliquely between the dorsal 
surfaces of tlie bones of the two rows. The stronger palmar ligaments are com- 
ren of fibres which for the most part radiate from the os magnum to the bones 

eu row. 
ha synonial membrane is extensive. From the medio-carpal joint it sends 
two upward between the three bones of the upper row (exclusive of the 
vir) and ween the four bones of the lower row it sends three processes 
rd, Which are continued into the four inner carpo-metacarpal and the 
three intermetacarpal articulations. It is nearly always neqacabidifrom that of 
the wrist by the interosseous ligaments which pase between the bones of the upper 
row, and make their convex upper surfaces uniformly even. 
nerve-mspply of the radio-carpal and carpal joints is from the ulna and 
median in front and the posterior interosseous behind, 
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8 The Carpo-metacarpal and Intermetacarpal Articulations. 

‘The proximal ends of the inner four metacarpal bones are united to the inner 
three bones of the lower row of’ the carpus by dorsal and palmar ligaments. Of 
the dorsal ligaments the second and third metacarpals receive two or three each, 
the fourth two, and the fifth one. The latter is continuous internally with the 


palmar li, nt, forming a partial capsule between the unciform and the fifth 
Pessatral pon ota ly. Wiis (pabuar Wgamente are weaker an tnos dednade 






EXTERNAL LATER) 
LoamenT: 


Fi, 266,—Ligaments of the carpus, front view. (Testut.) 


the third metacarpal receives three, the others one each. An interosseous lit 
ment also connects the contiguous lower angles of the os magnum and the unciform 
with the adjacent surfaces of the third aed fourth metacarpals, occasionally shut- 
ting off the synovial sac between the inner two metacarpals and the unciform 
from the common synovial sac, which is continuous with that of the carpal joints, 
A strong band from the trapezium to the outer aspect of the base of the second 
metacarpal helps to close the radial side of the joint of the latter, 

‘The bases of the inner four metacarpal bones are bound together by transverse, 
palmar, dorsal and interosseous ligaments. Their distal ends are united by trans- 
verse fibres passing between the margins of the palmar or glenoid ligaments of the 
metacarpo-p! alangeal joints, and forming the transverse metacarpal ligament, 
which limits the separation of the metacarpal bones. The first metacarpal bone 
is free from the others at both ends. In the carpo-metacarpal joint of the thumb 
there is a thick, loose capaule, strongest dorsally and externally, which connects 
the margins of the articular surfaces of the trapezium and the first metacarpal, Tt 
is lined by « separate synovial membrane. 

The nerve-supply of the inner four carpo-metacarpal joints comes from the 
deep palmar branch of the ulnar, the posterior interosseous, and the median, the 
last supplying also the first carpo-metacarpal joint. 

Movements of » similar nature occur in the radio-carpal and medio-carpal 
joints, These movements are flexion and extension, abduction and adduction, and 
eircumduction. Extension is more free than flexion in the radio-carpal joint, owing 
to the greater extent of the carpal articular surfaces dorsally than ventrally ; but 
flexion is more free than extension at the medio-carpal and carpo-metacarpal join 
and it is the more free of the two motions in the wrist as a whole, Abduction and 
adduction, on an antero-posterior axis, oceur principally at the radio-carpal joint, 
Adduction is much the more free, for the ulna does not extend as low as the 
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radius, and does not help the external lateral ligament to check adduction as the 
radius does the internal lateral ligament to check abduction. The lack of rota- 
tion in the wrist is compensated for by the pronation and supination of the fore- 
arm, in which the hand rotates with the radius. In the snedlin-sArpa joint, 
besides very free flexion, moderately free extension, and slight lateral motion, 
there is very limited rotation of the head of the os magnum and the uneiform in 
the socket formed by the upper row, while the trapezium and trapezoid glide 
back and forth on the scaphoid. In the central carpo-metucarpal joints flexion 
and extension are slight. The fifth metacarpal is capable of more flexion than 
are vaiypen third, and fourth, and this Besioayd S lee Hegel as well - 
forwai (ror ition, or narrowing an lowi e asin the 
closed fist. ihestieements of the first aie ae lated principally by 
the saddle-shape of the surfaces, and consist of flexion and extension, abduction 
and adduction, and cireumduction. Flexion is most free, and occurs obliquely 
forward and inward, thus allowing the opposing of the thumb to an) oF the 
fingers. Abduction is also very free, adduction less so. Movements een 
bones of the same row in the carpus are limited to slight gliding, which gives 
elasticity to the carpus, breaks jars and shocks, and thus strengthens the wrist. 


9. Metacarpo-phalangeal and Interphalangeal Articulations. 

The cup-shaped bases of the proximal phalanges receive the rounded heads 
of the eee bones to form a condyloid joint whose capsule is very weak 
behind, where the joint is covered by the expansion of the extensor tendons, but 
is reinforced laterally in front. The strong lateral ligaments are attached to the 
lateral tubercles and the depressions in front of them on the heads of the meta- 
carpal bones, and pass downward and forward to the lateral margins of the bases 
of the phalanges and to the palmar or glenoid ligaments. The anterior, palmar, 
or glenoid ligament is a thick fibro-cartilaginous plate, attached closely to the 
een loosely to the metacarpal bone. It is continuous laterally with the 

teral ligaments and the transverse metacarpal ligament. Its palmar surface is 
slightly grooved for the flexor tendons, the sheaths of which are attached to its 
mero Tts dorsal surface helps to support the head of the metacarpal bone, 
Tn the thamb (and occasionally elsewhere) the fibro-cartilage ossifies into two 
sesamoid bones which receive the insertion of the short muscles and form a groove 
for the long flexor muscle. 

The ii igeal urticulations are in every way similar, except for slight 
differences in the shape of the articular surfaces, which influence the action. A 
synovial membrane lines the inner surface of the connecting ligaments of each joint. 

The fy comes from the digital branches. 

Movements—In the metacarpo-phalangeal joint of the thumb motion is 
limited to flexion and extension, owing to the width of the surfaces. In the four 
other fingers abduction and adduction, in relation to the middle finger as the 
axis, are also quite free in the extended position. Flexion is the freest movement, 
owing to the greater extent of the articular facet in front and to the forward 
obliquity of the lateral ligaments, Flexion to a right angle and extension to a 
little beyond a straight line are permitted. Although abduction and adduction 
may occur separately, flexion and adduction and extension and abduetion are 

together. The movements in the interphalangeal joints are limited to 
flexion and extension. Flexion is the more free for the same reason as above 
given, and in the proximal joint it exceeds a right angle; in the distal joint it 
may be rather less, The greater freedom of the thumb is due to the motion 
in the carpo-metacarpal rather than in the lower joints. 





—— — 
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THE ARTICULATIONS OF THE PELVIS (Figs. 267, 268). 
The Articulations of the Pelvis with the Last Lumbar Vertebra. 


The fifth lumbar is united to the first sacral vertebra by such joints and 
ligaments as are found between the vertebre above, with the addition of two 
special accessory ligaments on each side, as follows: The hembo-saeral ligament is 
a strong, triangular band, with its apex above and internally, where it is attached 
to the lower and front of the transverse process of the last lumbar vertebra, 
from which it radiates downward and outward to the ala of the sacrum and the 
adjacent part of the ilium. It blends with the anterior sacro-iliae ligament 
rane and with the ilio-lumbar ligament above. The ilio-lwnbar ligament also 
is a strong triangular band, which passes from the apex of the transverse 
of the fifth lumbar vertebra outward and somewhat backward, expanding to its 
attachment along the dorsal two inches of the inner lip of the iliac crest. Tt 
represents the thickened lower edge of the ventral layer of the lumbar fascia 
covering the quadratus lumboram, and gives origin to that muscle, Tt also helps 
to complete the dorsal boundary of the false pelvis. 


The Sacro-coccygeal and Intercoccygeal Articulations. 


The sacrum is united to the coceyx by an oval intervertebral disc, by an 
anterior and a stronger posterior sacro-eoceygeal ligament, the continuations of the 
anterior and posterior common ligaments of the vertebre ; and by lateral liga~ 
ments passin; Between the cornua of the two bones, and between the transverse 
processes of the first coccygeal vertebra and the lateral angles of the sacrum. 
e he connecting the cornua of the two bones are sometimes called inter- 
artiewar, as the cornua represent articular processes ; but the ligament is prob- 
ably the continuation of the supraspinous ligament, which roofs over the on 
end of the spinal eanal, 

‘The nerve-supply is derived from the fourth and fifth saeral and coceygeal nerves. 

The several pieces of the coceyx are held together by the continuation of the 
anterior and posterior ligaments described above. Small dises of fibro-cartilage 
also connect them as long as they remain separate bones. 


The Sacro-iliac Joint. 


This is a synchondrosis in which the cartilage-clad auricular surfaces of the 
sacrum and iliom are bound together by a thin stratum of softer fibro-cartilage, 
which may contain a synovial-like cavity. 
Tn some cases also interosseous fibrous tissue 
partly binds the surfaces together, especially 
near the dorso-superior border, behind and 
above which the short transverse fibres of 
the deep part of the posterior sacro-iliac 
ligament sometimes receive the name of 
interoxseous ligament. 

The anterior sacro-iliae ligament consists 
of athin layer of fibres covering the front 
or pel face of the joint, between the 
»elvic brim and the great sacro-sciatic noteh, 
The posterior sacro-iliac ligament is very 
strong. The deeper bundles of fibres pass 
2m7.—8acroiiise Joint, cat ina plane inward and dightly downward from the 

tg a of the puperiorsarelt three rough area above and behind the auricular 
surface of the ilium to the back of the lateral 

mass of the sacrum. A more dorsal or superficial band, sometimes called the long 
or oblique sacro-iliac ligament, passes from the back of the posterior superior iliac 
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oie downward and slightly inward to the back of the third sacral vertebra. 
he cartilage connecting the auricular surfaces of this joint tears away, as one 
mass, from one or the other surface when the bones are forcibly separated. The 
nerves supplying the joint come from the superior gluteal and external branches 
of the posterior divisions of the first and second sacral nerves, The sacro-sciatic 
ligaments also help to support this joint, 

The great or posterior sacro-sciatic ligament is thin and flat at its attached 
ends, narrower and thicker in the centre, which thus divides it into two triangles, 
of which the broader is attached to the posterior inferior iliac spine and the sides 
reas easemtgs coceyx, and the seeNCE to ee inner margin of the ischial 

rosity, jing its faleiform process along the inner margin of the ischial 
ramus. The free, sharp edge of the falciform process is continuons with the poste 
rior border of the ligament and with the obturator fascia. Some fibres pass over 
the tuberosity into the tendon of the biceps, of which this ligament represents the 
proximal continuation. The direction of this ligament is from above downward, 
outward, and slightly forward. It assists in bounding the pelvic outlet and the 
‘rineum laterally, and between it and the hip-bone is a large space subdivided 
yy the small or anterior sacro-sciatic ligament into the great sacro-sciatic foramen 


Fig. 28.—Articulations of the pelvis, rear view. (Testut.) 


above and the small sacro-sciatie foramen below. This ligament lies in front of 
the preceding, and is triangular in form, its wide base attached to the side of the 
scram and eoceyx, its apex to the ischial spine. Its deep surface is closely con- 
nected with the coceygeus musele, of which it represents the thickened sheath, 
Through the great sacro-sciatic foramen pass the pyriformis muscle, and above the 
musele the gluteal vessels and superior gluteal nerve, below the muscle the sciatic 
and in pudie vessels and nerves, the inferior gluteal nerve, and the nerves 
to the obturator internus and quadratus femoris muscles, The small sacro-sciatic 
foramen is the smaller space below the small sciatic ligament, It is bounded 
behind by the great sacro-sciatic ligament and in front by the smooth cartilage~ 
clad surface between the ischial spine and tuberosity, over which passes the obta- 
rator internus musele. The internal pudic vessels and nerve and the nerve to 
the obturator internus pass in aairouge this foramen, 
1” 
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The Symphysis Pubis. 

The opposed median surfaces of the pubic bones are each covered with a thin 
layer of byaline cartilage, united into a single interpubic dise by an interposed 
layer of eae a The latter is broader in t and and bulges 

ially behind. It is attached to the surrounding ligaments on all sides, and 
often contains a cleft. This cleft or cavity is usually nearer the upper and back 

rt, it does not reach the surface, nor is it lined by synovial membrane, and it is 

larger in the female, thongh not greatly affected by pregnancy. A fibrous capsule 
surrounds the joint, which is further strengthened by tendinous attachments. The 

ior and posterior ligaments are but slightly marked transverse fibres stren; 
ening the periosteum. The anterior ligament is stronger, and consists of 
transverse fibres and superficial oblique, decussating fibres connected with the 
tendons of the muscles arising from the body of the os pubis. The inferior or sub- 
pubic ligament is a thick triangular mass of transverse and curved fibres, round- 
ing off the subpubic angle of the pubic rami, which forms the ventral angle of 
the pelvic outlet. 

fovements, Mechanixm, ele.—Owing to the thickness of the disc between the 
fifth lumbar vertebra and the sacrum, movements are more free here than between 
any two lumbar vertebra, and especially flexion and extension, which occur 
in sitting or in BME Does the sitting posture. The inclination of the pelvis 
depends partly upon the sacro-vertebral angle between the sacrum and the spine, 
but also, and in great part, on the obliquity of the hip-bones to the sacrum at the 
sacro-iliae joint. At the saero-iliac joint there is no movement: it merely serves 
to break shocks. In the erect position the base of the sacral wedge is directed so 
largely forward, and the ventral or broader surface of the sacrum is directed so 
largely downward, that the sacrum is not held in place by virtue of its 
shape, but is suspended from the ilia by the very strong posterior sacro-iliac ij 
ments in such a way that the greater the pressure the tighter is the union. The 
tendency to rotation of the sacrum, due to the weight of the spine transmitted to 
its forward projecting base, is resisted above by the ilio-lumbar and below by the 
sacro-sciatic ligaments (the former directed fadkward the latter forward from the 
sacrum). At the pubic symphysis there is only a slight yielding of the cartilage, 
which may oceur at childbirth, when the cartilage is softer ry more vascular ; 
but the decussating tendipous fibres of the abdominal muscles, which eross it in 
front, would tend to brace’the bones more tightly together by their contraction 
during labor. The sacro-coceygeal joint allows of flexion and extension. In 
defecation and parturition the coceyx is pushed backward, This joint may be 
ankylosed in adult life, but less often in females than in males, a its mobility 
seems to increase during pregnancy. 


THE ARTICULATIONS OF THE LOWER LIMB. 


1, The Hip-joint (Figs. 269-271). 


Tn this typical ball-and-socket joint the round head of the femur is received. 
into the acetabulum of the hip-bone. The eartilage-clad surface of the acetabulum 
is horseshoe-shaped, broader above and behind, and deficient below at the coty- 
loid notch and in the depression at the bottom of the acetabulum, which is oceu- 
pied by a mass of fat covered by synovial membrane—the so-called synovial 
(Haversian) gland. The articular cartilag the head of the femur is thicker 
above, where it bears the weight of the bo dis wanting a little behind and 
below the centre, at the depression for the ligamentum teres. The acetabular 
rim is completed below by the transverse and decussating fibres of the transverse 
ligament, which bridges over the cotyloid notch, and converts it into a foramen 
throngh whieh articular vessels  p: This ligament blends with and helps to 
support the cotyloid ligament, a th lage, triangular on section, firmly 
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attached by a broad base to the rim of the acetabulum, which it deepens to more 
than a hemisphere. Its concave inner surface and thin free margin tightly em- 
brace the head of the femur a little beyond its greatest cireumference and, aided 
by atmospheric pressure, hold it in when the capsule is divided. Its fibres 
pass obliquely from without in and its outer convex surface is in contact 
_ with the capsular ligament. It is covered on both sides by synovial membrane. 
The ie is one of the strongest in the body, Surrounding the 
joint, it is attached to the pelvis at or near the rim of the acetabulum, outside 
of the cotyloid ligament, and to the transverse ligament. On the femur it is 
attached in front to the anterior intertrochanteric line, from the tubercle above to 
the level of the lower part of the small trochanter below. From the latter 
point its line of attachment passes upward and backward, above the small 
trochanter, and thence upward and outward on the posterior surface of the 
neck, one-half to two-thirds of an inch internal to the posterior intertrochan- 
teric line or at the junction of the middle and outer thirds of the neck. 
Superiorly it is atiached at the base of the great trochanter, internal to the 


. 269,—HipJoint In coronal section. (Testat.) 


digital fossa. The innermost capsular fibres are reflected upon the neck of the 
femur toward the articular margin, blending with the periosteum and forming 
three flat bands or refinacula, one behind and one at either end of the anterior 
intertrochanteric line. The capsule is somewhat loose, and its fibres run longitu- 
dinally with some circular fibres interwoven. The circular fibres are found most 
abundantly behind and below, where they form a band arching around the neck 
of the femur, The longitudinal fibres are much thickened in parts by accessory 
bands, inseparable from the capsule, which greatly strengthen the joint. Many 
of these bands are derived from the fase hs of the surrounding muscles, 
which are—in front, the ilio-psoas, partly separated from the capsule by a bur 
internally, the pectineus ; below and behind, the obturator externus ; beh 
obturator internus with the two gemelli and the pyriformis ; above or ext 
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the rectus femoris and the gluteus minimus. The obturator internus acts like a 
powerful strap at the back of the joint. - 

Of the three principal accessory bands, the ifio-femoral band is the strongest and 
most, ee Superiorly it is attached to the ilinm, below and behind the 
anterior inferior spine ; inferiorly it spreads out triangularly to the anterior inter- 
trochanteric line of the femur. Its inner and outer borders form two Serres, 
bands, between which the eapsule is thinner, so as sometimes to suggest the name 
of the inverted Y-ligament given it by Bigelow. This ligament is rarely torn, 
and forms the fulerum for the manipulation in reducing dislocations of the thigh. 
The outer or upper part of this band, passing to the upper end of the anterior bor- 
der of the t trochanter, is sometimes described as the ilio-trochanteric lig 

The pubo-femoral band is the weakest, and passes from an area between 
tineal eminence and the cotyloid notch to the neck of the femur, above and behi 
the inner band of the ilio-femoral ligament. It is derived from the fascia between 
the peetineus and the obturator externus. The capsule is thinnest between 
this and the ilio-femoral band, where it is perforated by an opening between the 
synovial cavity and the bursa beneath the psoas. The tachio-femoral band con- 
sists of strong fibres arising from the ischium just below the acetabulum, which 
eurve upward and outward to the base of the great trochanter internal to the 
digital fossa. When the thigh is flexed their direction is almost straight from 
their ischial to their femoral attachment. The capsule is weak dorsally below 
this band, where it usually tears in dislocation. Between this and the ilio-femoral 
band superiorly the capsule is strong, and is further een ticrel by bands from 
the gluteus minimus and from the reflected tendon of the rectus. From the 
latter the tendino-trochanteric band passes to the upper end of the vastus externus 


muscle, 





Frg. 270,--Hip-jolut, front view. ‘The cavity is distended artificially. (Testut.) 


The ligamentum teres (rou 
interarticular band attached 1 
the head of the femur, and 
of the cotyloid noteh, the ise! 


ligament) is not round, but a triangular, flat 
apex to the upper half of the depression on 
its base to the transverse ligament and the margins 
hial portion being the stronger. It is surrounded 
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by synovial membrane, and represents a migrated portion of the pectineus muscle. 
Tt conveys a small branch of The AULaPutGe Rios we tk head ef the femur. It 
is torn in dislocation of the femur. 

sna paiaing membrane lines the inner surface of the capsule, from which it 
is refi onto the neck of the femur as far as the articular margin, and onto 
the two free surfaces of the cotyloid ligament, thence being continued to the 
of fat at the bottom of the acetabulum, and as a tubular covering of the liga- 
mentum 


teres. 

Nerves.—The obturator, accessory obturator, anterior crural, and great sciatic 

or some other branch of the sacral plexus supply the joint. 
Movements.—All the movements of a fall and-zooket joint are permitted. 
The obliquity of the neck of the femur allows flexion and extension to take 
by a rotation of the head without its cartilage-clad surface leaving the 
socket, thus securing strength for these, the most important movements. Extension 
is limited by the strong ilio-femoral band, which helps to maintain the erect position 
without muscular exertion by preventing over-extension in standing, for in this 
ition the centre of gravity ds behind the centre of the joint and tends to 
perextend it, Flexion takes place through about 140°, until checked by the 
contact of the thigh and abdomen if the knee is flexed; otherwise, it is checked 


Fig. 271.—HipJotnt, front view. The capsular ligament has been largely removed, (Testut) 


at about 90° by the hamstring muscles. In all the other movements the articular 
portion of the head projects beyond the cotyloid rim on the side opposite to that 
toward which the movement takes place. Abduction is limited by the pubo- 
femoral band, adduction by the outer part of the ilio-femoral band and the upper 

rt of the capsule. Rotation takes place on « vertical axis passing from the 
Bead above to the lower extremity of the femur below. This axis is not coincident 
with that of the shaft. Inward rotation is limited by the ischio-femoral band, 
outward rotation by the ilio-femoral band inner part during extension, its 
outer during flexion), The ligamentum t put on the stretch in flexion with 
abduction or outward rotation, or both, b is too weak to be of use in resisting 
these movements or in strengthening the joint. 
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2, The Knee-joint (Wigs. 272-275). 


This, the largest joint in the body, is a modified hinge-joint, whose articn- 
lar surfaces (the add giak and trochlear surface of the femur, the tuberosities of the 
tibia and the patella) are not well adapted to one another except by means of soft 
parts and the inte fibro-cartilages. ‘The knee is very superficial, and is strong 
only by reason of the number and strength of the ligaments and surrounding tendons 
and muscles, which, as well as the width of the boar surfaces, resist dislocation in 
spite of the leverage above and below it of the two longest bones in the body, It 
represents two morphologically distinct joints, the patello-femoral and the tibio~ 
femoral, the latter composed of two laterally placed joints, the median division 
between which is represented by the erucial and mucous ligaments, The synovial 
membrane of these joints has blended into one. The fibrous capsule of the knee is 
strengthened in places by strong bands derived from the surrounding tend: 
closely adherent to its outer surface, and known as the ezternal (superficial) ei 
ligaments, 

@ 1, The internal lateral ligament is a long, flat, strong band which extends from 
the internal tuberosity of the femur, 
close to the adductor magnus ten- 
don (of which it was originally a con- 
tinuation), to the inner sw and 
inner border of the tibia, on which it 
descends below the level of the tu- 
berele, Superiorly it is blended on its 
deep surface with the fibro-cartilage 

capsule, but is separated from 
the latter below, where it bridges 
over part of the semimembranosus 
tendon and the inferior internal ar- 
ticular vessels, Superficially, it is 
separated by a bursa from the ten- 
dons of the sartorius, gracilis, and 
semitendinosus. 

2. The external lateral ligament 
extends downward and slightly back- 
ward as a rounded cord from the ex- 
ternal tuberosity of the femur to the 
middle of the outer surface of the 
head of the fibula. It crosses over 
the popliteus tendon and the ex- 
ternal inferior articular vessels, and 
is separated by a bursa from the 
biceps tendon, which splits to em- 
brace it. It is continuous below 
with the origin of the peroneus longus, of which it represents the detached 
femoral origin. A little behind this ligament is the broader but less constant 
and less well defined short or posterior external lateral ligament, This extends 
from the external condyle of the femur, in connection with the external gastroc- 
nemius tendon, to the styloid process of the fibula, It blends with, and is really 
4 portion of, the posterior ligament. Both internal and external lateral ligaments 
are sitnated behind the centre of the joint. 

3, The posterier ligament proper is a strong flat band which ascends obliquely 
upward and outward as an expansion from the semimembranosus tendon, from 
the back of the inner tuberosity of the tibia, to the external condyle of the femur, 
joining the outer head of the gastrocnemius, The rest of the so-called posterior 
igament underlies this oblique portion, and is that part of the capsule which occupies 
the interval*between the lateral ligaments behind, It is a broad membrane com- 





Fig. 272—KneeJoint in sagittal section. (Testut.) 
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posed of nearly vertical bundles of fibres, which from the upper margins of 
the intereondylar notch and of the articular su of the Roane sera 
margin of the head of the tibia. 

4. The ligamentum patelle is the strong, flat infrapatellar tendon of the quadri- 
ceps extensor, extending from the apex and lower border of the patella to the 
ower part of the tubercle of the tibia (where it deseends lower on the outer side). 
A synovial bursa separates the ligament from the uj part of the tubercle, above 
which a mass of fat separates it from the synovial membrane. 

5. The ligament is seen only in the intervals between the above liga- 
ments. Behind it is thickened to form most of the posterior ligament, in front it 
is wanting beneath the patella and its tendons, between which and the lateral 
ligaments it is strengthened by the fascia lata and the lateral fibrous expansions 

the quadriceps extensor tendon. ‘These expansions, passing down from the vasti 
muscles, are attached to the sides of the patella! and the ligamentum patellm, and 
to the tibia along the oblique lines extending from the tubercle to the inner and 
outer tuberosities, ‘They reach as far laterally as the lateral ligaments. Externally, 
the ilio-tibial band of the fascia lata, attached to the external one of the above oblique 
lines, adds largely to the strength of the capsule, The capsule is therefore made 
up of two or three layers, and between the deeper layer, or the capsular mem- 


poruireus 


Fic. 73.—Knee-joint, front view. Part of the ligaments have been removed on the right alde. (Testat.) 


brane proper, and the outer layers there often exists a thin layer of fatty tissue. 
The capsular membrane is attached to the femur and tibia not far from their 
articular margins, and is adherent to the semilunar cartilages. 

OF the so-called internal (deep) set of ligaments, most may be well seen by 
dividing the quadriceps tendon above the patella, continuing the section laterally 
and samira to the lower ends of both lateral ligaments, and turning down 
the flap thus made. 

6. ial Ligaments —From the synovial membrane lining the pad of fat 
behind the ligamentum patelle two t eral folds of membrane extend upward, 


} Forming what hus been called the laterat patellar ligaments. 
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one on each side of the patella, known as the alar ligaments, From the middle 
of the surface of the mre flattish fold, the figamentum mucosum, extends back- 
ward and upward to the front of the intercondylar notch. It rey nts the 
remains of the synovial partition between the two halves of the tibio-femoral joint 
and between the patello-femoral and tibio-femoral joints. 

On dividing the ligamentum mucosum we see 

7. The anterior crucial ligament, which extends upward, backward, and outward 
from its lower attachment on the inner half of the depression in front of the spine 
of the tibia, and between the fore ends of the semilunar cartilages, to the dorsal 
part of the inner surface of the outer condyle of the femar. a 

8. The posterior crucial ligament is stronger, shorter, and more vertical than. 
the anterior. From behind the tibial spine, from the popliteal notch, and 
receiving fibres from the posterior cornu of the external semilunar cartilage, its 
fibres ascend slightly forward and inward to the front of the outer side of the 
internal condyle of the femur. Behind and below it is adherent to the posterior 
ligament. Tt crosses the anterior crucial ligament on its inner side, and is blended 
with it below, but separated from it above by a y-shaped space. The synovial 
membrane is prolonged over them both. 

The external and internal semilunar fibro-cartilages are two crescentic plates, 
of a dense, compact structure, attached by 
their thick, convex, outer surfaces to the 
inside of the capsule, They rest upon the 
circumferential portions of the upper artic- 
ular facets of the tibia, covering a little 
less than two-thirds of these surfaces. They 
increase the concavity of these surfaces for 
articulation with the femur by a gradual 
thinning to their concave, free inner borders. 
Their upper, coneave, femoral, and lower 
flattened tibial surfaces are free and covered 
by synovial membrane. They taper to their 
attached ends or cornua,. which, are purel; 
fibrous, and are fastened in front of an 
behind the tibial spine, the cornua of the 
external cartilage being within those of the 

internal. . The external semilunar carti 

right kaceloine Cree nas cartilages of the i. therefore more circular, the internal is 

more oval and longer from before backward. 
The external is also more movable, from the close’ approximation of its cornua 
and from the greater laxity of the part of the capsule to which it is attached, Its 
outer surface is grooved behind, and separated tom the capsule by the popliteus 
Hendon) the bursa surrounding which connects with the joint above and below the 
cartilage. : 

The transverse ligament is a variable transverse band which connects the outer 
surfaces of the two semilunar cartilages in front. 

Coronary ligament is a name applied to that part of the capsule between its 
attachment to the semilunar cartilages above and the head of the tibia below, 
which holds the cartilages in apposition with the tibia. 

The synovial membrane, the largest in the body, lines the capsule of the joint. 
Above the patella, in front of the femur and beneath the extensor tendon, it 
forms'a large pouch, communicating in most cases with a bursa above it. The 
latter lies betwe xtensor tendon and the front surface of the femar, above 
the attachment of th " membrane. ‘Traced downward, the synovial mem- 
brane is found to lin il it meets the semilunar cartilages, where it 
is reflected onto their upper surfaces, around their free inner margins, onto their 
lower surfaces, and so back to the portion of the capsule called the coronary liga- 
ment, which it lines down to its tibial attachment. From the capsule behind and 
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the semilunar cartilages below this membrane is reflected onto the crucial liga- 

which it invests, except behind and below, and thus shuts them out of the 
synovial Ak ae Tt also forms the alar and mucous ligaments. Synovial bursa 
beneath and between the gastrocnemius and semimembranosus internally, and 
beneath the popliteus tendon externally, may connect with the synovial cavity. 

The nerve-supply comes from the internal and external popliteal, the anterior 
erural, and the obturator nerves. 

Movements.—The principal movements are those of flexion and extension, 
which result from a combination of gliding and hinge-movement, This does not 
take place on a fixed axis, but on one which shifts with the points of contact from 
behind forward in extension, and vice versa in flexion. The points of contact of 
the articular surfaces are constantly changing from the flattened lower surface of 
the femoral condyles in extension to their more sharply curved dorsal surfaces in 
flexion, and from the fore part of the tibial surfaces in extension to their hind 
part in flexion. The looseness of attachment of the semilunar cartilages allows 
them to adapt themselves to the differently curved surfaces of the femur, 

As the knee is moved from the flexed to the extended position the crucial 
ligaments become tense, and keep pulling back 
the articular surface of the tibia, so that the 
points of contact of both tibia and femur are 
shifted forward. This relaxes the ligaments 
and allows the motion to continue. The ante- 
rior crucial ligament also resists the tendency 
of the extensor muscle to displace the tibia 
forward in extension. In flexion the crucial 
ligaments cause a shifting of the points of con- 
tact in the opposite direction, and the posterior 
erucial ligament prevents the tibia from being 
pulled backward by the flexor muscles. 

At the end of extension there is a slight 
outward rotation of the tibia and foot on a ver- 
tical axis, and at the commencement of flexion 
a slight rotation in the opposite direction. 

‘This is due in part to the greater length of the 
inner condyle, onto the outwardly directed fore 
part of whose articular surface the inner facet 
of the tibia glides forward in outward rotation 
at the end of extension, and backward in in- 
ward rotation at the beginning of flexion. Ex- 
tension is checked by the lateral and posterior 
Lanents and the anterior crucial ligament. 

lexion is checked by contact of the soft parts 
at about 135°, In extreme flexion the liga- 
mentum patelle, the fore part of the capsule, 
and the posterior crucial ligaments are tight- 
ened, The relaxation of the ligaments in the Fig. 2%—Kneejoint, outer side. The 
partly flexed position allows an inward and out-  f{724sl Mass, #re ariiicinlly distended. 

rotation, on a vertical axis, in which the i 

semilunar cartilages slide back and forth on the tibia. This rotation is impossible 
in the extended position owing to the tension of the ligaments. Rotation inward 
is checked by the anterior crucial ligament, rotation outward by the lateral liga- 
ments, The erect ion, in which the line of gravity descends in front of the 
knee and tends to hyperextend it, is maintained, in great measure, without mus- 
cular effort by the resistance offered to over-extension by most of the ligaments. 

The movements betwee! ate] urare a combination i 
and ecoaptation. In m ¢ Jed to the flexed position ¢] e 
middle, and upper parts of the patellar facets are successively In contact with the 





250 THE ARTICULATIONS. 


upper, middle, and lower parts of the trochlear surface of the femur. In extreme 
flexion a narrow vertical surfiee on the inner side of the patellar facet is in con= 
tact with the fore part of the outer border of the inner condyle of the femur, the 
patella being turned more outward by the external condyle, against which its 
‘upper and outer part rests. 


3. The Tibio-fibular Union. 


The tibia and fibula are united at their upper and lower ends by joints, and 
between them by an interosseous membrane. 

A. The Superior Tibio-fibular Articulation—In this joint the oval, 
oblique articular surface on the head of the fibula is connected with that on the 
external tuberosity of the tibia by a capsular ligament, strengthened in front and 
behind by fibres which pass downward and outward from the tibia to the fibula— 
the anterior and posterior superior tibio-fibular ligaments. The capsule is not 
infrequently imperfect above and behind, where the synovial cavity of this joint 
may communicate with that of the knee through the medium of the bursa beneath 
the popliteus tendon. 

B. The Interosseous Membrane extends between the outer border of the tibia 
and the interosseous border of the fibula as a firm aponeurotic membrane, whose 
fibres descend for the most part from the tibia to the fibula, with a few in the 
opposite direction, It is separated from the superior tibio-fibular joint by an 
oval opening through which the anterior tibial vessels pass, and below it is con- 
tinuous with the inferior interosseous ligament, being perforated by the anterior 
peroneal vessels, It serves mainly for muscular attachment, 





Fic, 276-~Tibiotanal and calcanco-astragaloid urticulations, fn coronal section. The synovial sacs are 
distended. ‘(Testut.) 


C. The Inferior Tibio-fibular Articulation (Fig. 276).—The rough triangular 
surfaces on both bones, formed by the bifurcation of their interosseous borders, 
are firmly united by the short, strong, obliquely : fibres of the inferior 
interosseous ligament, to within a quarter of an in facets for the astragalus, 
where two narrow articular facets, continuous with those for the astragalus, are 
in contact. The union is strengthened in front and behind by the anterior and 
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Pan inferior tibio-fibular ligaments, flat bands which extend across the joint 
the lower end of the tibia obliquely outward and downward to the lower 
end of the fibula. 

The transverse ligament is a thick, strong band, below the posterior liga- 
ment, which extends from the posterior border of the lower articular surface 
of the tibia outward, downward, and a little forward to the inner surface of the 
external malleolus, in and above the fossa. The synovial membrane, continuous 
with that of the ankle, extends up between the bones in front and behind as far 
as the inferior interosseous ligament. 

The movements in these joints consist in a slight yielding or vertical sliding, 
which is allowed by the obliquity of the ligaments. “The upward sliding of the 
fibula is accompanied by a slight widening of the tibio-fibular mortice, which 
occurs in flexion of the ankle. The inferior interosseous ligament is put to a 
great strain in the injuries producing “ Potts fracture.” 


PERONEUS LoNauS 





Fig. 277.—Tibio-tarsal articulation, outer side, ‘The cavity is artificially distended, (Testut,) 


4. The Ankle-joint (Figs. 277, 278). 

The ankle is a hinge-joint, in which the articular surfaces of the lower end 
and internal malleolus of the tibia and of the external malleolus of the fibula 
form a mortice, into which the upper and lateral facets of the astrayalus fit asa 
tenon. The transverse ligament helps to complete the tibio-fibular socket behind. 


a 
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The strengthened and red by the tendons passing over it, is 
Avie fr derin, theese hdlowing gauss ee 

The fnternal COCs aml patel Bap ona he Oa 
radiates from the lower and ventral borders of the internal malleolus downward and 
backward to the rough inner surface of the as jus, downward to the sustentacu- 
lum tali of the os calcis, and downward and forward to the seaphoid and the 
margin of the inferior calcaneo-seaphoid ligament, A so-called deep portion 
descends from the notch on the lower border of the malleolus to the depression on 
the inner surface of the astragalus. 

The external lateral ligament presents three separate diverging bands: 1. The 

ior fasciculus, short and ribbon-like, from the ventral border of the 
external malleolus at ae ad to the astragalus, in front of its external 
lateral facet. 2. The mi Jascioulus, strong and round, descends slightly 
backward from the Spang the fore part of the outer surface of the external 
malleolus to the middle of the outer surface of the os caleis. 3. The posterior 
fasciculus is the strongest, and from the dorsal border and the fossa on 
the inner side of the external malleolus almost horizontally inward to the outer 
surface of the astragalus, behind the facet, and to its external tubercle. 

The anterior ligament is a thin, loose membrane in front of the joint between 
the lateral ligaments. It is attached above to the ventral margin of the lower 
end of the tibia, above a slight transverse groove, and below to the rough upper 

. aspect of the head of the astragalus. A mass of fat beneath it rests in the 
groove of the neck of the astragalus, 

The posterior ligament is very thin and weak, and consists of scattered oblique 
fibres between the dorsal margins of the articular surfaces of the tibia and the 
setcagelan The flexor longus hallucis tendon serves largely as a posterior 

ligament. 
e The bee membrane is very loose on the anterior and posterior ligaments, 
forming folds between the tibia and the astragalus, It forms a short cul-de-sac 
between the tibia and fibula, in addition to lining the ligaments of the ankle, 
Nerves—Branches from the anterior and posterior tibial and the internal 
saphenous supply St Sai 
‘The movements of the ankle are flexion and extension through a range of less 
than 90°. Flexion or dorsal flexion, in which the dorsum of the foot and toes 
approaches the leg, is limited by the posterior ligament, the posterior parts of the 
lateral ligaments, and by the contact of the ventral margin of the lower end of 
the tibia with the neck of the astragalus. In extreme flexion the fibula is slightly 
raised and spread somewhat from the tibia, to accommodate the wide fore part of 
the upper articular surface of theastragalus. Extension or plantar flexion, in which 
the toes are brought nearly into line with the leg, is limited by bony contact 
behind and by the tension of the anterior ligament and the anterior parts of the 
lateral ligaments. Extreme extension is accompanied by some adduction and 
slight supination of the foot, which probably occurs in the tarsal joints; for, 
although in this position the narrow dorsal part of the astragalus facet is less 
tightly held in the wide fore part of the tibio-fibular mortice, yet probably no 
lateral motion normally occurs except from external force. In the erect posture 
the line of gravity falls a little in front of the axis of the ankle, which is directed 
from within outward and backward, and therefore tends to flex it, Owing to the 
oblique axis of the ankle the leg ex forward and outward in flexion of the 
joint, but this outward movement o! legs cannot occur in the erect position, in 
which the legs are nearly parallel cannot diverge from one another. Hence 
flexion is limited and the obliqu { the axis helps to secure stability in the 
ercet attitude, which is otherwise dependent on muscular action. The lateral 
ligaments are often partly ruptured in sprains of the ankle and in “ Pott’s 

fracture.” 















THE TARSAL JOINTS. 


5. The Tarsal Joints (Figs. 276-279). 


The Articulations of the Astragalus consist of (1) « posterior and external 

pest nx psrmeriag joint, and (2) an anterior and internal caleaneo-astragalo- 

id joint, the fore part of which, or the astragalo-scaphoid portion, is partly 

Su) and encapsulated by the two caleaneo-scaphoid ligaments uniting the 
0s caleis ae the seaphoid bone. 

(1) e posterior astragalo-caleaneat joint the dorsal pair of facets between 
these two bones are held together by a capsule, split up tty aanecal distinct sli 
as follows: An infernal astragalo-caleaneal band passes from the internal tubercle 
of the astragalus, on the inner side of the ve for the flexor loi hallucis 
tendon downward and forward to the back of the sustentaculum tali. nee, 
astragalo-caleaneal ligament, attached above to the external tubercle of the astra- 
galus, spreads out onto the adjacent upper and inner surfaces of the os calcis, 
An external ligament connects the two bones beneath and in front of the middle 
slip of the external lateral ligament of the ankle, with which its fibres are 
ES The interosseous ligament is a strong band of fibres passing vertically 

ween the ves of the astragalus and os caleis, which together form the 
sinus pedis, It separates the two articulations between the astragalus and the os 
ealcis, and consists of imperfectly separate layers, one of which serves as the 
anterior ligament of the posterior joint, and the other as the posterior ligament 


INTEROSSEOUS ABTRAGALO=. 
CALCANEAR LIGAMENT 

INFERIOR CALCANEO- 

‘SCAPHOID LIGAMENT 


Pop. 278 —Medio-tarsal joint, viewed from above, the astragalus having been removed. (Testut.) 


of the anterior joint. Furthermore, those parts of the lateral ligaments of the 
ankle which reach the os calcis help to unite it with the astragalus. 

(2) The ealeaneo-astragalo-scaphoid joint is between the anterior facet on the 
upper surface of the og caleis and the facets on the lower surface of the head and 
neek of the astragalus, and between the head of the astragalus and the seaphoid. 
The bones are held together by the following ligaments, in addition to the interos~ 
seous ligament, which limits the joint postero-cxternally, 

ts. —The inferior or internal ligament is broad, thick, 
and partly fibro-cartilaginous, It firmly unites the front and inner edges of the 
sustentaculum tali with the inferior surface of the seaphoid and its inner surface 
behind the tubercle, The upper surface of the ligament is smooth and articular, 
and completes the socket for the head of the astragalus below and internally. The 
upper part of its under surface presents a smooth facet for the tendon of the 
tibialis posterior, which aids in supporting the head of the astragalus. It is 
blended internally with the internal lateral ligament of the ankle, and externally 
and above with the external or superior caleaneo-scaphoid ligament. The strong 
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fibres of the latter ligament pass obliquely forward and inward from the fore part: 
of the upper surface of the os calcis, external to its anterior uj facet, to the 
ie ere an ee eee 
tl id joints externally. e capsule as oi 
joint is noniplated aierety by the Z tes oid ligament, a lone 
membranous band, which conve: from the upper surface of the head of the 

us to the upper surface of the scaphoid. 

synovial membrane of the posterior astragalo-caleaneal and that of the 
calcaneo-astragalo-scaphoid joints are distinct, and separated from one another by 
the interosseous ligament. 

‘The Caleaneo-cuboid Articulation, between the contiguous facets of the ox calcis 
and the cuboid, forms, with that between the astragalus and seaphoid, the medio- 
tarsal, transverse tarsal, or rs joint, The surfaces are held together by the 
following ligaments: The inferior caleanco-cuboid ligaments consist of two portions, 
known as plantar ligaments. The superficial part, or long plantar ligament, arises 
from the under surface of the os caleis between the posterior and anterior tubercles, 
and extends forward to the oblique ridge on the under surface of the cuboid. From 
this ridge some fibres continue forward, bridging over and converting into a canal 
the groove for the peroneus longus tendon, and are attached to the bases of the outer 
four metatarsal bones. The deep portion, or short plantar ligament, attached to the 
under surface of the os calcis, to and in front of the anterior tubercle, extends for- 
ward and inward ite the depression on the ‘a te surface of the cubed behind the 
oblique ridge. e superior caleaneo-cuboid ligament connects the adjacent parts 
of the Pri be acpe the two bones, blending externally with the cutee part of 
the short plantar ligament, and internally with the int or inferosseous caleanco- 
cuboid lis This strong band connects the inner surfaces of the two bones 
near their articular margins, lying deeply in the hollow between the os caleis and 
aeemegalas, where it is closely connected with the external caleanco-scaphoid 

ligament. 
The synovial membrane is separate from that of the other tarsal joints. 

Movements.—The movements of the fore part of the foot on the hind part 
take place at the medio-tarsal joint. The movements at the calcaneo-adtragelcldl 
joints are inversion and eversion (turning of the sole inward and outward 
respectively), and adduction and abduction (the movement of the front of the 
foot to. and from the median line respectively). Both of these forms of move- 
ment occur also in the medio-tarsal joint, and besides them there is here quite 
free flexion and extension around an oblique axis, extending from within outward 
and somewhat backward and downward. Flexion is simultaneous with extension 
at the ankle, and extension, which is more limited, is simultaneous with flexion 
at the ankle. Thus, the variety and range of motion of the foot are increased 
beyond the limited flexion and extension allowed in the ankle. The astragalo- 
seaphoid joint is of the ball-and-socket variety, but, owing to the connection of 
the seaphoid and cuboid bones, its motions are restricted by the concavo-convex 
ealeaneo-cuboid joint. In the medio-tarsal joint adduction and inversion are 
combined with flexion of the foot and abduction, and eversion with extension of 
the foot, the latter motion being limited by the plantar ligaments. ‘The calcanco- 
scaphoid ligaments also limit motion here. At the medio-tarsal and astragalo- 
caleancal joints increase of the arch, combined with adduction and inversion, or 
decrease of the arch with abduction and eversion, ma r, leading respectively 
to club- or flat-foot, when for any reason these posi are exaggerated and 
permanent. 

In the Cubo-scaphoid Joint the cuboid und scaphoid are united by—{1) a dorsal 
ligament, passing obliquely forward and outward from the seaphoid to the euboid ; 
(2) a plantar ligament, y disposed on the plantar surface ; and (3) a strong 
tnterosseous ligament, connecting their contiguous surfaces, which, where they touch, 
present small articular facets, whose connecting ligaments are Jined by an exten- 
sion of the scapho-cuneiform synovial membrane. 
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‘The Scapho-cunciform Articulation—The scaphoid is united in one continuous 
int to the three cuneiform bones in front of it by (1) strong dorsal ligaments 
the upper surface of the scaphoid to that of each of the three cuneiform 
bones ; and by (2) ligaments similarly di ‘d beneath and continuous with 
the fibres of the tibialis posterior tendon. “The latter tendon, by passing outward 
as well as forward, strengthens the transverse arch of the foot. The dorsal and 
ae ligaments are continuous on the inner aspect of the internal cunciform 


‘The Cubo-cuneiform Articulation.—Transverse fibres unite the dorsal, plantar, 
and conti surfaces of the cuboid and external cuneiform bones, forming the 
dorsal, , and interosseous ligaments. 

Intercuneiform Articulations —The three cuneiform bones are similarly connected 
by transverse dorsal and strong interosseous ligaments. On the plantar surface 

is a strong band passing outward and forward from the inner to the middle 
cuneiform bone, but the tibialis posterior tendon takes the place of the other plantar 
ligaments. 
ial Membrane.—A single synovial cavity is common to the seapho-eunei- 
form and the intereaneiform joints, and usually to the cubo-cuneiform joint, though 
the Iatter may have a separate synovial cavity. The synovial cavity between the 
enneiform bones usually extends forward between the internal and middle cunei- 
form, to become continuous with that of the tarso-metatarsal joints between the 
middle and external cuneiforms and the second and third metatarsals. 

‘The movements in the above arthrodial joints, between the tarsal bones in front 
of the medio-tarsal joint, are limited to a slight gliding, due to the weight of the 
body rather than to muscular action, whereby the transverse arch of the foot is 
either flattened or deepened, thus increasing the elasticity and pliancy of the tarsus. 


6. Tarso-metatarsal and Intermetatarsal Articulations. 


‘Tarso-metatarsal Articulations —The front surfaces of the three cuneiform bones 
and of the cuboid articulate with the proximal facets of the five metatarsal bones 
along a line (Hey’s line) made irregular by the forward projection of the internal 
and external cuneiform bones. The first, second, and third metatarsals articulate 
with the internal, middle, and external cuneiform bones respectively, the fourth 
and fifth with the cuboid, The second metatarsal is wedged in between the internal 
and external cunciforms and articulates with them laterally and with the middle 
cuneiform proximally. In addition, the fourth metatarsal bone usually articnlates 
with the external cunciform laterally. The surfaces are held together by dorsal, 
plantar, and interosseous ligaments. The dorsal ligaments are flat, thin bands 
which pass forward from the tarsal to the metatarsal bones. The first metatarsal 
Done receives one from the internal cuneiform; the second, one from each eunei- 
form; the third, one from the external cunciform; the fourth, one from the 
external cuneiform and one from the cuboid ; the fifth, one from the cuboid. The 
devs ligaments are more irregular, and are strengthened by the expansions of 

tibialis posterior and peroneus longus tendons and the long plantar ligament. 
The internal cuneiform is connected with the first metatarsal bone by a strong 
pense band, and by another plantar band with the second and third metatarsal 

Other slender plantar bands connect the metatarsal with their correspond- 
ing tarsal bones. 

‘The interosscous ligaments, three in number, divide the synovial cavities of the 
tarso-metatarsal and intermetatarsal joints into three distinet parts, and offer 
resistance to disarticulation at the former joint : (1) A strong interosseous ligament 

from the outer surface of the internal cuneiform to the contiguous non- 
articular portion of the inner surface of the second metatarsal, and shuts off the 
jal cavity of the first tarso-metatarsal joint from that of the second and 

jird. The latter also extends between the bases of the second and third and 
between those of the third and fourth metatarsal bones, and is continuous with 








metatarsals and the cuboid, by passing from the antero-external 
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that of the scapho-cuneiform joints, ete. (2) Another interosseous 
the last-deseribed synovial cavity from that between the fourth 


of ¢t] 
ternal cuneiform to the inner surface of the fourth metatarsal behij inte 
lateral facet, and to the opposed non-artienlar surfaces of the third and 
metal bones below their articular facets. This synovial cavity also extends 
forward between the fourth and fifth metatarsal bones. (3) A slender interosseous 
ligament often from the inner and front edge of the external cuneifurm to 
the outer side of the second metatarsal bone. 

Intermetatarsal Articulations. —Prowximal.—The four outer bones articulate with 
one another laterally, and are firmly bound together by short transverse dorsal, 
plantar, and interosseous ligaments. “The interosseous bi connect the rough 

rts of the lateral surfaces in front of the articular ts, and are very sk: 
The dorsal ligament between the internal cuneiform and the second metata 
takes the place of one between the first and second metatarsal bones, between 
which there is often a bursa corresponding to an articular facet on the first meta- 
tarsal only. Distal.—The digital extremities are loosely connected on their plantar 
aspect by four transverse bands blending with the plantar sesamoid plates. These 
form the transverse metatarsal ligament, which differs from the similar structure in 
the hand in having a band between the first and second metatarsal bones. 


CHANNELS 


THDIALIS 
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Fio. 279.—The plantar ligaments. (Testut.) 


Movements.—In the tarso-metatarsal joints there are slight flexion and exten- 
sion, combined in the first, fourth, and fifth joints with ab- and adduction, whieh 
are most free in the fifth joint. In the tarso-metatarsal and intermetatarsal 
joints there are also gliding movements, whereby the arch is altered and the foot 
adapted to the ground and made more elastic and flexible. 


7. Metatarso-phalangeal and Interphalangeal Articulations. 


The rounded heads of the metatarsal bones and the concave bases of the first 
halanges form articulations similar to the corresponding joints of the hand. 
They are connected by lateral ligaments and a thick fibrous plantar sesamoid plate. 
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‘The latter is ossified laterally in the great toejoint into two sesamoid bones, which 
ive attachment to the flexor brevis tendons and bound a groove for the long 
or 


tendon. 

‘The phalanges articulate with one another in the same manner as in the hand, 
and with the same ligaments (i. ¢., lateral and an inferior or glenoid ligament). 
The second and thi ala however, are often ossified together in the foot. 
‘The dorsal ligaments of the above joints are principally formed by the extensor 

ons, Each joint has a separate synovial membrane, 

The movements also are similar to those in the hand, except that at the meta- 
tarso-phalangeal joints extension is more free than in the hand ; lateral motions 
{adduction and abduction) are less free, and take place to and from the second toe 
asx a centre; and the movements of the great toe are much more limited than 
those of the thumb, 

Mechanism.—In walking the heel is the first part of the foot to touch the 
ground, and the weight of the body is transmitted to it through the posterior 
ealeaneo-astragaloid joint, the foot being slightly adducted. As the other foot, 
awings for the outer border of the supporting foot is raised from the ground 
and weight is transmitted to the inner toes; the foot becomes abducted, and” 
leaves the perp by means of flexion of the great toe. In standing, the longi- 
tudinal arch is supported and the weight of the body borne by the plantar and. 
ealeaneo-navicular ligaments. The oblique direction of the expansion of the 
tibialis posterior and neus longus tendons, forward and outward and forward 
and inward respectively, help to support the longitudinal as well as the transverse. 
arch of the foot. The latter is also supported by the transverse plantar and 
interosscous Ji; nts. ‘The heads of the rtscarasll hones, on which, and not on 


the toes, the foot rests in front, are somewhat spread out by the weight of the 
body, when the foot is raised on the toes. 
" 
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By F, 1. GERRISH. 


muscle is an organ whose essential part is a mass of striated muscular tissue, 
prolonged at its opposite ends or margins by cords, bands, or sheets of white 
fibrous tissue, which are fastened to other structures, usually bones. The mus- 
cular tissue is contractile, and is the active portion of the ongan; the fibrous is 
strong and flexible, but is only ive. ¢ contractile portion is called the 
m proper, the belly, or the body of the muscle; the fibrous extensions are 
called fendons (sinews), and sometimes, when greatly expanded, roses. The 
muscle proper may be com to an engine, in which force ts generated ; its 
tendons to the ropes by which the power is applied to distant objects. 

The relation of the tendons to the body of the muscle varies greatly in differ- 
ent museles, both as regards their proportion and their arrangement. The belly 
may have tendinous structure only at its extremities, or one or both of the ten- 
dons may start far back upon the surface of the contractile mass, or a tendon 
may be in large part concealed in the midst of the muscular tissue, Several 

lates of tendon may be thus embedded, all connected with the terminal cord. 
When the tendons are found only at the ends of a muscle, the fibres of the two 
kinds of tissue are substantially in the same axis; but, when one of the other 
arrangements obtains, the muscular fibres are placed at an angle to the tendinous, 
as the barbs of a feather are related to the quill. 

Tn a few muscles there is a third tendon midway of its contractile mass, which 
is thus divided into two, becoming dowble-bellied—in technical phrase, digastric 
or biventral. One or more narrow, fibrous interruptions, partial or complete, 
may occur in aome long muscles, constituting tendinoua inscriptions. 

Bones in Tendons.—Smal! osseous masses, called sesamoid (“like sesame”) 
bones, are sometimes developed in tendons at points where they play over joints 
and are exposed to great pressure. Some of these are constant, as the patella, 
peel isa paentcabore in the great muscle which straightens the leg on the 


Sheaths of Tendons.—Synovial membrane of the vaginal form is 
developed around many tendons which run in canals, as in the case of various 
digital muscles. Bursal synovial membranes are found at very many spots where 
tendons press upon one another or upon other organs, ially where they pass 
over prominences of bone. An articular synovial ne may be prolo 
Pa its joint, and furnish a lubricating sheath to the tendon of a neighboring 
muscle, 

Attachments of Tendons.—A tendon may be long or short ; it may resemble 
a cord, a ribbon, or a sheet. In the last case it is commonly called an aponeurosis 
—an undesirable, because etymologically misleading, name, but now firmly fixed 
by eminent sanction. ‘Tendons are usually fastened to bones and cartilages, but 
may be attached to ligaments, skin, and other soft parts. The fibrous tissue of 
the tendon intermingles, and becomes continuous, with the periosteum of the bone, 
the perichondrium of the cartilage, or the deep layer of the skin, thus blending 
with a structure which is histologically identical with itself. When one con- 
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siders the intimacy of relation between periosteum and bone, he ix not surprised 
at the infrequency of the separation of 2 tendon from its osseous attachment. 

Proportionate Increase of Tendons with Age—The tendinons ion of a 
muscle increases with years, and on this account the muscles of an adult are stiffer 
than those of a child, and the range of joint-movement is diminished. A child’s 
extended lower limb may be kept at a right angle with his trunk fora long time 
without causing him any discomfort ; but the same procedure cannot be prac- 
tised upon an adult without producing great suffering and perhaps injury. 
The diference is due to the normal muscular extensibility in the infant on 
the one hand, and the equally normal tendinous inextensibility in the adult 
on the other, 

Origin and Insertion of Muscles.—A muscle is attached to two objects, and by 
its contraction lessens the distance between them. The part which is fastened to 
the more fixed of these objects is called the origin, the other the insertion. The 
origin is generally, especially in the limbs, proximal, the insertion distal. But 
the terms are entirely physiological and largely conventional, for in case of many 
muscles there is room. for difference of opinion as to which portion is the more 
eine be called origin—the action being as frequently from one end as from 

e other, 

Pasciw.—The muscles in a region are maintained in close relations with each 
other by strong sheets of white fibrous tissue, which are wrapped firmly around 
them and often send shelves between them. These fibrous expansions are called 

fascier ( ban ), and also aponeuroses of investment. They will be described 
in detail after the muscles have been considered, It will suffice here to remark 
that it is common for muscles to have extensive attachments, cither of origin or 
insertion, to the fasciw which cover and separate them from their immediate 
neighbors. 
tous Action of Muscles—The muscles perform a valuable service in 

keeping the cartilaginous surfaces of the movable joints in contact. The liga- 
ments proper are in many cases utterly aapeanees for this work, as witness the 
joint between the shoulder and arm ; remove the museles and the humerus droy 
away from the glenoid fossa, But the muscles, which normally are never fully 
relaxed, keep up a tireless pressure, and, excepting violent accidents, never allow 
a separation to occur. This unvarying normal tension of muscular tissue is an 
obstacle to the reduction of fractures and dislocations ; for as soon as a bone is 
thrown out of its position, or a breach in the continuity of its substance occurs, 
the nate boring muscles, in demonstration of their being constantly somewhat 
tense, pull the luxated bone still further out of place, or cause the fragments to 
overlap each other. The muscular force is often so great as to require much 
mrsopth, or anesthesia, or both, to overcome it. 

Mechanics of Muscular Attachments.—The points of attachment of most 
muscles are such as to place these organs at a great mechanical disadvantage. 
This is very evident in a large part of the muscles of the limbs, Take, for 
example, a muscle which bends the forearm upon the arm. It is attached to the 
lower half of the front of the humerus, crosses the elbow-joint, and just below 
this is attached to the ulna (Fig. 280), ‘The loss of power involved here is illus- 
trated in a homely way by comparing the effort required to close a door by pullin; 
it toward one, when it is grasped at a point near the hinges, with that which 
suffices when it is seized near its free edge, where the knob is usually placed. 
Manifestly the latter method is vastly easier. If the same plan were adopted in 
the flexion of the forearm, the muscle would be attached high on the humerus 
and low on the ulna (Fig. 281). But, although this would be advantageous as 
regards the expenditure of force, it would be strikingly otherwise in directions of 
quite as m importance. Tn the first place, the contraction of muscular tissue 
shortens it to one-half its length and no more, on which account the forearm 
could be bent upon the arm only to B, instead of to a much higher point, C, 
which is normally reached. In the second place, there would be a loss of rapidity 
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of movement of the lower end of the limb about proportionate to the gain of 
power ; for the nearer to the hi the forse’ applied, thaccibra rapid will Be dls 
Puijehes of the long ao Se the lever. Then, the coecamoat ey the feuaiiene of 

suecessive portion o| great triangular » c it e two 
bones when in fexion would be an intolerable Sriatearencs with the usefulness of 
the limb, practically reducing the carrying power of the front of the forearm to 





tho mechanical Fro. %51—Dingram showing the effect of attaching a 
sapele ab peta of the groavest mechanical adyan- 
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nothing. There would also be a loss of a great deal of the important liga- 
mentous work of the muscles by their removal from close contact with the } 
during their most pronounced activity. ‘Thus it will be seen that the con’ 
which exists, while extremely costly in the matter of muscular expenditure, is 
attended with advantages which are more than compensatory. 

Change in Direction of Muscular Force.—Tendons are often made to pass 
around prominences and through loops, the force originating in the muscle thus 
experiencing a change of direction, as in the case of a rope which runs from an 
engine through a pulley toan object w is to be hoisted. The contractile force 

a muscle is applied in line with the portion of its tendon lying between 
the last angle which it makes and the point of its attachment to the object to be 
moved. On eu of the lubrication of the tendon by synovia, which is always 
present in such cages, no appreciable loss of power is experienced by the change 
of direction. oh és 

Primary, Secondary, Direct, and Reversed Actions.—A muscle which crosses 
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has but two possibilities of action: one, which may be called its 
direct action, is from a fixed origin to a movable insertion ; the other, its rerersed 
action, is from a fixed insertion to a movable origin. 
But many muscles cross two or more joints, Sad by 
so much is the number of their movements ai 
mented. For hake once! are flexors fiat 
fingers primarily and dircetly flexes 4 
anges upon the first phalanges (Fig. 282, A); but, 
when this movement is completed or is prevented, 
continuance of the contraction causes flexion of the 
first phalanges upon the metacarpal bones, and this 
may be called the direct secondary action (Fig. 282 
B). When this movement is accomplished or ar- 
rested, still further contraction produces flexion of 
the whole hand upon the forearm—the direct tertiary 
action (Fig. 282, C); and, finally, by persistence in 
the performance, the forearm is flexed slightly ppou 
the arm—the direct quaternary action (Fig. 282, D). 
The reversed actions in these various stages are too 
obvious to require description. 

‘The segment of a limb on which a muscle acts 
carries with it, of course, all of the parts distal to it; 
and the movement effected by the contraction of the 
muscles is more manifest upon those parts than upon 
the segment bearing them, since they deseribe Jarger 
ares. This is particularly noticeable in the prona- 
tion and supination of the radius. The change in the 
relation of the lateral parts of the forearm is far 
less apparent than the alteration in the attitude of 
the hand, which passively accompanies the radius. 

The Blending of Muscles.— Muscles are often asso- 
ciated in groups so intimately that, either at origin 
showing the OT insertion, there is an actual blending of substance. 
tertiary, ete. Myologists have not agreed upon an absolute rule 
for the settlement of the question of division or uni- 
fication in these cases, some describing as two or three distinct muscles what 
others regard as a compound one, There is much in this connection which is 
conventional and arbitrary, and, consequently, perplexing. 

The Muscles in Pairs.—Almost all of the etal muscles are arranged in 
pairs, and thus a description of one on either side will answer for its mate on the 
opposite side, A few are single and located about the median line, and in these 

ere is generally a bilateral symmetry. 

The Size of Muscles yaries from a fraction of an inch to many inches, In 
form they are extremely diverse, and only in a small proportion is their resem- 
blance to familiar objects sufficiently striking to justify the application of names 
intended to be deseriptive of their shape. 





Fao, Diagram 
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Retions of muscle (FH) 








The Nomenclature of Muscles. 


Latinity of Names.—The muscles are almost always called by their Latin 
names. A few have become Anglicized, commonly by the omission of the ter- 
mination (as deltoid instead of deltoideus); but the attempts which have been 
made to displace the Latin appellations by substituting English translations of 
them haye always failed. The student, he , should learn the exact meaning 
of every name, as this knowledge cannot fail to be of great assistance to him. 
For example, almost one-half of the names of the muscles moving the several 
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segments of the limb, are descriptive of the action of these muscles, and 

two-thirds of these convey some additional information—of form, situa- 

tion, or size. The majority of the names of the other half of this group indicate 

tale! and the residue call attention to some characteristic of shape or resem- 

lanee. From this it will be seen that the names are not arbitrary, but are 

Seagned to be descriptive, and, consequently, are helpful in the first learning and 
in permanent retention of the facts. 

The Latin word museulus (“muscle”) is always implied in the name of a 
muscle, and the part which is expressed is either an adjective or a noun in appo- 
sition, with or without limiting words. 

Reasons for the Names of Muscles—Muscles are named from various con- 
siderations, and occasionally more than one of these is appealed to in the 
selection of a name. It is noticeable that the names of individuals are not 
used in the nomenclature of muscles, as they are in almost every other branch 
of seninras 

‘The following are the principal derivations of the names of museles: 1, action 

ipposed action, as levator scapulw, “the lifter of the shoulder-blade,” supi- 
nator, “ the muscle Apeectiatn supination "—turning the part onto its back; 2, 
slender muscle,” serratus, “ the saw-toothed muecle ;” 3, 
muscles symmetrically located on opposite sides of the bedy, as 
trmpezins, “the table-like muscle,” though cach trapezius is not trapezoid but 
trian; 3. 4, resemblance to a natural object, as lumbricalis, “ the earthworm 
muscle,” soleus, “ the sole-fish muscle ;” 5, situation, as frontalis, “ the forehead 
muscle,” subelavins, “the muscle under the collar-bone ;” 6, attachments, a8 coraco- 
brachialis, “the muscle connecting the coracoid process and the arm,” brachio~ 
radialis, “the muscle connecting the arm and the radius ;” 7, size, cither absolute, 
as vastus, “the great muscle,” or comparative, as latissimus, “ the broadest mus- 
cle ;” 8, division, as quadriceps, “the four-headed muscle,” multifidas, “the 
muscle of many clefts ;” 9, paired condition, as gemellus, “the twin musele ;” 
10, supposed singleness, a3 azygos uvule, “ the uvula muscle not yoked toa mate ;” 
11, incofeement of structure, as complexus, “ the complicated muscle ;” 12, direction 
‘a8 rectus, “ the straight muscle,” transversalis, “ the transverse muscle ;” 
13, relative proportion of contractile and non-contractile tissues, as semimembranosus, 
Fo half-membrane musele,” semitendinosus, “the half-tendon muscle ;” 1 
existence of a tendon midway between two contractile portions, as digastric an 
biventer, “the muscles with two bellies ;” 15, oceupation in which the muscle 
is thought to be useful, as sartorius, “the tailor’s muscle,” buccinator, “the 
trumpeter’s muscle ;” 16, expression produced, as risorius, “the laughing mus- 
cle oat the subordinate character of the work done, as accessorius, “ the assistant 
muscle, 

Names of Movements Produced.—Most of the movements of the parts upon 
which muscles act have received specific names, some of which are applied also to 
the attitudes resulting from these movements, When one part ts bent upon 
another, the movement is called flexion (“a bending”); when the part is 
straightened out, the action is extension (“a stretching”); and thus flexion and 
extension are antagonistic actions and attitudes, The moving of a part further 
away from the middle line (the median plane of the whole body being meant, 
unless otherwise specified) is abduction (* a drawing from”); the opposite move- 
ment, by which the part is restored to its former position, is adduction (a draw- 
ing to”). The slight difference between these antipodal words should he noted 
—the one begins with ab, the Latin for “from,” the other with ad, the Latin for 
“to.” When a part is made to revolve upon its long axis, the movement is rofa- 
or “a revolving”); and when its lower extremity is caused to describe a 
cirele, and the part itself thus traverses the periphery of a cone, the action is cir- 
cumduetion (a drawing around”). ‘The movement which turns a part onto its 


face is ee (a bending forward ”), and the reverse is supination (“lying on 

















Lam 












264 THE MUSCLES. 


‘The Order of Study.—The muscles will be considered in the following order: 

‘The muscles of THE UPPER LIMB. 

‘The muscles of THE LOWER LIMB, 

The muscles of tre TRUNK. 

a) those of the back, including the dorsum of the neck. 
b) those of the abdomen. 
¢) those of the thorax. 
‘The muscles of THE NECK, at the front and sides. 
The taiaterd yee tebe HEAD. me inks as 

The museles of the tongue, pharynx, and so; late wil in con- 
nection with the organs of dou, ; those of ty larynx with the respiratory 
system ; those of the eye and ear with special sense organs; and those of the 
perineum with the genitals. 

Illustrative Pictures are provided so liberally in this chapter, and show certain 
details so clearly, that it is practicable to omit from the verbal descriptions many 
things which are usually given in them, and this, too, not only without diminu- 
tion of clearness, but often with distinct advantage in this rd, since facts can 
usually be more quickly apprehended and more firmly held when presented 
pictorial means, than when introduced into the mind through the medium 
words. Thus, the form of a musele, the most important relations of its contractile 
and tendinons portions, and its principal relations to neighboring muscles are 
generally shown so plainly in the drawings of dissections, that their deseription 
can safely and profitably be omitted from the text. 

The Outline Drawings of individual muscles show in each instance the location 
and proportionate size of the areas of osseous origin and insertion, and also the 
margins of the entire muscle from the selected point of view, thus suggesting its 
action. In cases where a surface of attachment or a part of the outline is not visible 
from the chosen point, the concealed portion is drawn in dots or broken line, and is 
represented as if the intervening skeletal structure were transparent. 

Minuteness of verbal description of muscular attachments, while morphologi- 
cally interesting, is of little or no practical value to the physician and surgeon, 
and, consequently, is not attempted. The essential facts are presented in the 
text, and in most cases are abundantly illustrated in the outline drawings. 

Connection with Neighboring Soft Parts. — The atlachments to superjacent fascir, 
intermuscular septa, and other soft parts will often be omitted from the text for the 
sake of brevity, especially when these are of insignificant extent, or have already been 
mentioned in connection with the group of muscles concerned. It may wsually be 
assumed that a muscle has some attachment to the fibrous structures—investin 
partitions between it and its immediate neighbors, ligaments, ete—with which it ix in 
close contact. 

The Action assigned to a muscle is that effected by its contraction from a fixed 
origin to a movable insertion—the direct primary action—unless otherwise speci- 
fied ‘The direct secondary and all reversed actions can be worked out correctly 
and easily by one who has learned the direct primary action and the anatomical 
reasons for it. 

Classification of the Limb Muscles—The classification of the muscles of the 
limbs which is here given is physiological, being hased upon their primary and 
Although this grow is very different from that 
is generally followed, it is believed to be more useful as an aid in learning 
ts of greatest importance in myology, and in applying the knowledge thus 
gai in medical and surgical practice. Of course, it is not claimed that this 
classification is perfect—none which rests upon a physiological basis can be ; but 
long employment of it has demonstrated its util in attracting and holding 
the interest of the student, and this mainly because there is kept constantly 
in view the application of the facts which he is learning. After the museles 
of a limb have been described, their classification on a regional basis will be 
presented. 



























THE MUSCLES OF THE UPPER LIMB. 


THE MUSCLES OF THE UPPER LIMB. 
Movements of the Upper Limb. 


Each of the four primary segments of the upper limb is capable of a wide 
range of action. 

Movements of the Shoulder.—In the chapter on the joints the seapula is shown 
to be somewhat movable upon the clavicle ; but, in studying the principal action 
of the muscles, the movements of the claviculo-acromial joint may be ignored with- 
out serious departure from the fact, and the skeleton of the antiee may be 

as practically a single bone. This framework is pivoted upon the trunk 
at the sterno-clavicular articulation, and is proximally attached at other points by 
muscles only. The movements of the shoulder, therefore, centre on he. upper 
end of the sternum, and are made upward, downward, forward, and backward, the 
terms used to designate them—elevation, depression, ete—requiring no explanation. 

Movements of the Arm.—The arm, being 1 to the shoulder by means of 
a ball-and-socket joint, can be moved in every direction which is consistent with 
the integrity of articular structures and with the retention of the humeral 
head in the glenoid fossa, Its movement. forward is flexion, backward is exten- 
sion, outward is abduction, inward is adduction, When it is rolled on its own 
axis so that its front tarns toward the trunk, the movement is inward rotation ; 
when it revolves so as to turn its front away from the trunk, the action is external 
rotation. Its cireumduction is inward when the front semicirele described by the 
lower end of the arm is made from the outside toward the mid-line, and the oppo- 
site movement is outward circumduction. 

Movements of the Forearm.—The elbow-joint proper is a hinge, allowin, 
motion between the forearm and arm only forward, ehh ig flerion, and backward, 
which is extension. Between the two forearm bones, however, are movements which 
consist in the overlapping of the ulna by the radius, pronation, and the opposite 
action by which the parts are restored to their anatomical attitude, supination. 

Movements of the Hand.—The articulation between the forearm and carpus 
permits motion of the hand forward, which is flexion, backward which is exten- 
sion, sidewise toward the mid-line, adduction, and from this line, abduction. COir- 
cumduction, which is accomplished by a combination of these movements, is 
inward or outward, according to the rule given above. In these various move- 
ments of the whole hand some motion takes place in the joints between the car- 
pal bones ; but these are so slight as to be practically inappreciable, and require 
no farther mention, 

Movements of the Metacarpal Bones—The second, third, and fourth metacarpal 
bones are so firmly joined to the carpus that but little motion is possible, even 
when their respective digits are most forcibly acted upon. The fifth metacarpal 

has an appreciable forward movement, which is flexion, a backward, which 
is extension, and slight lateral motions, abduction and adduction, The first meta- 
carpal is so articulated at the wrist that its range is very t, and this freedom 
of action is more than a compensation for the deficiency Ate halanx in its digit. 

Movements of the Common Digits.—Forward movement of the fingers and of 
each of their phalanges is flexion, and backward movement is extension, The lateral 
movements of the fingers are called abduction and adduction ; but the median line 
of the body is not here taken as the plane from and to which the action is reckoned, 
a line drawn through the middle of the middle finger when it is in repose being 
substituted. There is practically no lateral motion at the interphalangeal joints. 

Movements of the Thumb.—It is to be particularly noticed that the first 
metacarpal is so placed that the thumb is in advance of the plane of the other 
digits and its palmar aspect is about at a right angle with theirs, Consequently, 
a bending at the joints of the thumb toward its palmar aspect, which is flevion 
{as in the case of the other digits), causes it to cross the palm of the hand toward 
the hypothenar eminence, The restoring movement is extension, Abduction of 
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the thumb is in the direction of flexion of the fingers, and its adduction is in the 
direction of their extension. Its cireumduetion requires no especial deseription. 

It will be observed that, from the shoulder-joint down, the forward movements 
are flevions, and the backward movements are extensions—the thumb offering the 
only exceptions, In the lower limb this rule does not apply. 


CLASSIFICATION OF THE Musces or ‘THE Urrer Lot on tHE Basis or 
tHE Principat Action. 
Moving the Shoulder. 
_ Uproard and backward, 


Pectoralis minor. 
Subclavius. 
Rhomboideus major. 


Moving the Arm. 
Abduetors. ee Adduetors, 
‘ectoralis major. 
Deltoideus. (Coraniradhiae } ats ezors. 
} also extensors, 


Supraspinatus. Latissimus. 
Teres major. 


Outward Rotators. Inward Rotator. 
Infraspinatus. Subscapularis. 


‘Teres minor. 
Moving the Whole Forearm. 
Flexors. Extensors. 
Biceps flexor cubiti. Triceps extensor cubiti. 
Brachialis. Anconeus. 
Brachio-radialis. 


Moving the Outer Part of the Forearm. 

Pronators. Supinator, 
Pronator teres. Supinator, 
Pronator quadratus. 

Moving the Whole Hand. 
Flecors. Extensors, 
Flexor carpi radialis. Extensor carpi radialis longus. 
eel palmaris longus. Extensor carpi radialis brevis. 
lexor carpi ulnaris. Extensor carpi ulnaris, 


Moving the Fingers 
and the Fifth Metacarpal Bone. 
Flevors, Extensors. 
Flexor sublimis digitorum, Extensor communis digitorum. 
: profundus digitorum. Extensor minimi digita. 
inimi digiti. Extensor indicis. 
*Flexor brevis minimt digiti. 
*Lumbrieales. 
. Adductors. 
es a *Interossei palmares. 
*Abducte \. 


*Flexor oss 
*Flexor bre 
Flexor long: 
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Abduetor, Adduetor, 
*Al licis. *Adductor pollicis. 
“Ss entirely in the hand. 


MUSCLES MOVING THE SHOULDER. 


Upward and backward. Downward and forward, 
‘Trapezius. Serratus n 
Levator scapule. Pectoralis minor, 
Rhomboideus minor. Subelavius. 
Rhomboideus major. 


All of these muscles arise from the trunk, excepting one, which has its origin 
in the neck. All are inserted into the skeleton of the shoulder. 


Trapezius (Figs. 283, 284).—So called from the resemblance which it with its 
mate bears toa four-sided table (Greek frapeza, “a table”). Synonym, cucullaris, 


ast crave 
CAR VERTEORA 


last Wm. 
BAR VERTEORA 


Fic. 253—Muscles in the superficial layer of the back, (Testut,) 


from the likeness of the pair toa monk’s hood (Latin eucullus). Situation, super- 
ficial, on the dorsal aspect from the occiput to the base of the thorax, and lat- 
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erally to the peak of the shoulder ; also, at the side of the neck, and the top 
and front of the shoulder. Origin, the inner third of the superior curved line 
and the protuberance of the occipital bone, the ligamentum nuchm, the spi 
of the last cervical and all of the thoracie vertebre, and their supmspinous 
ligament. Direction of fibres, convergent; the Upper lown-, out-, and forward ; 
the middle, outward ; the lower, up- and outward, Tnecrtion, the outer thind o! 
the hind border of the clavicle, the inner border of the acromion, the upper bor- 
der of the scapular spine, the tubercle near its inner end, Action: the upper 





Fig, 284,—Trapezius of right side: outline and Fic. 285.—Muscles in the second layer of the back 
attachiment-areas, (P, H.G.) and on the dorsum of the shoulder, (Testut) 


art raises the shoulder, the middle draws the shoulder toward the spine, the 
ieee pulls the scapula down- and inward, and tilts the acromion upward. All 
together lift the tiaclda and rotate the lower angle of the scapula outward. 
Nerves, the spinal accessory, and the third and fourth cer , 

Levator Scapule (Figs. 286).— The lifter of the scapula.” Synonym, 
levator anguli scapule, “the lifter of the angle of the scapula.” Situation, on the 
side of the neck from the vertebre to the upper scapular angle, Origin, the hind 
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tubercles of the transverse processes of the wy four or five cervical vertebrie. 
Direction, down-, out-, and backward. Tene the vertebral border of the 

from the upper angle to the root of the spine. eee 
on tac ieiroaeoe. teeth of shoulder. Nervea, the third, 
fourth, and fifth cervical. 


Bhomboideus Minor (Figs. 285, 287).—‘ The smaller rhomb-shaped muscle.” 
Situation, in the back, between the spinal column and the scapula. Origin, the 


‘288.—Lorvator seapulm of right side, rear view: Fig. 57.—Rhomboldeu ibn 44 rhomboldeus 
outline und attscimentnteas, erie Os ‘aaloF of sight wide: outline and attachinent-ureas 


Tower part of the nape ligament, the spines of the seventh cervical and first 
thoracic vertebre. Direction, down- and outward. Insertion, the vertebral bor- 
der of the scapula at the root of its spine. Action: it draws the scapula up- 
and inward, and depresses the tip of the shoulder by rotating the scapula. Nerve, 
the fifth cervical. This musele is often united with the following : 

Rhomboideus Major (Figs. 285, 287).—“ The larger rhomb-shaped muscle.” 
Situation, in the back, between the spinal column and the seapula. Origin, the 
Spinous processes of the upper fonr or five thoracic vertebre and the correspond- 
ing supraspinous ligament. Direction, down- and outward, Insertion, the yer- 
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tebral border of the scapula, between the root of the spine and the lower angle. 
Action : it draws the scapula up- and inward, Nerve, the fifth cervical. 

Serratus Magnus (Fig. oan)" The great saw-toothed muscle.” Smonym, 
serratus anterior. Sif , on the upper two-thinds of the side of the chest. 
Origin, by digitations from the outer surface of the upper eight or nine ribs, 











Fro, 28 —Serratus magnus of right side. ‘The seapula has been turned backward and drawn outward. 
{Modified from Testut,) 


several inches from their front ends. Direction, up- and backward. Insertion, 
the front of the vertebral border of the scapula, and the surfaces at the upper 
and lower angles. The first digitation, which comes from the second, as well as 
from the first rib, runs to the surface at the upper angle; the second and third 
digitations connect the corresponding ribs with the vertebral border from near 
the upper to near the lower angle ; the rest of the slips converge to the surface 
at the lower angle. Action: it draws the shoulder forward, as in pushing; the 
lower segment rotates the apex of the scapula upward, Nerve, the posterior 
thoracic. The lower five points of origin interlock with similar slips of the 
obliquus externus abdominis. 

Pectoralis Minor (Fig. 289, 290).— The smaller breast-muscle.” Situation, 
in the front of the chest. Origin, the outer surfaces of the third, fourth, and fifth 
ribs, near their cartilages. Direction, up- and outward. Insertion, the coracoid 

rocess of the scapula. Action: it draws the shoulder down- and forward. 
Nerve, the internal anterior thoracic. 
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Subclavius (Fig. 289)—“The under-the-clavicle muscle.” Situation, indi- 


Fis, 28.—Pectoralis minor of right side. (Testut.) 


cated by its name. Origin, the first rib and its cartilage, at their junction. Diree- 
tion, out- and upward. Insertion, the groove in the under surface of the clavicle. 


Fro, 20,—Pectoralis minor of right aide : outline and attachmentareas. (F. 1.6.) 


Action: it draws the shoulder down- and forward. Nerve, from the fifth and 
sixth cervical. 
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MUSCLES MOVING THE ARM. 
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Abduetors. Adductors, 
Deltoideus. Pectoralis major. 
Supraspinatus. Conso-rachii jada pene 
tissimus. 
Teres major. } leo ‘extoneore; 

Outward Rotators. Inward Rotator. 
Tnfraspinatus. Subscapularis. 
Teres minor. 


‘The largest two of these muscles arise mostly from the trunk, and in some 
part from the shoulder; but the majority arise wholly from the shoulder. All 
of them are inserted into the humerus in its upper half. 

Deltoideus (Figs. 291, 292, 309).—* The de ta-like muscle” —“ delta” being 
the name of a Greek letter of triangular shape. It is commonly Anglicized into 
“deltoid.” Situation, between the most prominent parts of the nivale and the 





FiG, 291.—Front of chest and shoulder of right side, superficial muscles, (Testut.) 


middle of the outside of the arm. Origin, the front of the outer third of the | 
clavicle, the outer border of the acromion, and the lower border of the spine of * 
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the ing closely with the insertion of the trapezius. Direction, 
from the claviele and the scapular spine down- and outward, the acromion 


Pie. 2t2—Deltoldeus of right side, viewed from above: outline and attachment-areas. (PF. 1. G.) 


downward—all parts converging. Insertion, the deltoid eminence (or impression) 
y abducts the arm, lifting it to the racer 


of the humerus. Action: it 


Fi, 28. —Supraspinatas of right side, viewed from above: outline and attachmentareas, (F. 1. G.) 


clavicular portion acting alone draws the arm forward ; that from the scapular 
spine by itself carries the arm backward, The arm, being raised as far as the 


Tic. 2t—Pectomlis major of right side: outline and attachmentarens. (F. If. G.) 


deltoid can affect it, is elevated to the perpendicular by the trapezius, the two 
i continuous in stracture—practically one muscle with an 
osseous jj iption. Neree, the circumflex. 
hy 
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Supraspinatus (Figs, 293, 298).—* The muscle above the spine” of the scapula. 
Situation, in the su inous fossa and above the head of the humerus. Origin, 
the inner two-thi sof the supraspinous fossa. Direction, outward beneath the 
acromion. Jnsertion, the uppermost facet of the great tuberosity of the humerus. 
Action, abduction of the arm. Nerve, the supraseapular. 

Pectoralis Major (Figs. 291, 24).—* The greater breast-muscle.” Situation, 
in the upper, anterior part of the chest, and in front of the axilla. Origin, the 
sternal thie of the anterior surface of the clavicle, the anterior surface of the 


sternum (except the ensiform process), the cartilages of the upper six ribs, Diree- 


LAST THORA: 
cle VERTEDR: 


wn- and outward ; 
ring to 

ecom= 

ve humerus, 
Nerves, the 


i muscle”? 
er side of 





TERES MINOR. 


half of thearm. Origin, the coracoid process 
tly outward. _Jnsertion, the inner border of the humerus at the 


the o 
downward and sti 


middle of the }. Action, ad- 


dnetion and flexion of the arm. 
Nerve, the museulo-cutaneous. 


Latissimus (Figs. 206, 297). 
—* The broadest muscle ”—from 
the Latin /atus, “ broad.” 
nym, latissimus dorsi, * the broad- 
est of the back.” Situation, in 
the back, from the lower half of 

é spine to the upper part of the 
arm. Origin, the spines of six 
or seven lower thoracic vertebree, 
and, through the lumbar fascia, 
the spines of the lumbar and sac- 

, the back part of the outer lip 
of the iliac crest, the last three or 
four ribs, and often the lower 
angle of the seapula. Direction, 

I, ow na and cevants 
converging to insertion, the 
tendon oat from above down- 
ward and backward, so that its 
front is continuous with the back 
of the muscle, Insertion, the 
floor of the bicipital groove. Ac- 
tion, adduction, extension, and 
rotation inward. . Nerve, the long 
subseapular. The costal points 
of origin interlock with those of 
the obliqana externus abdominis, 

Teres Major(Iigs. 298, 299).— 
“The greater round muscle.” Sit- 
wation, between the scapula and 
the upper end of the arm, in the 
hind wall of the armpit. Origin, 
the oval surface on the back of the 
scapula ut its lower angle, Diree= 
tion, ope out-,and forward, Jn- 
sertion, the eee en oetal 
groove. Action, adduction, exten- 
sion, and inward rotation of the 
arm. Nerve, the lowersnbseapular. 

Infraspinatus (Figs. 298, 300). 
— The muscle below the spine” 
of the scapula, Situation, in the 
infraspinons fossa and behind the 
head of the humerus. Origin, 
the inner two-thirds of the infra- 
jor fossa. Direction, outward. 

ion, the middle facet of the 
reat tuberosity of the humerus. 
aletion, external rotation of the 
arm, Nerve, the suppaseapular. 
Teres Minor (Figs. 298-301) 
hetween the scapula and the uppe 


Fin, 297, 
ment-arens. 


he smaller round muscle.” 


dof th 


275 
of the seapula, Direction, 


Tpatintmae of right wide: omits wid attach 
HG.) 


Situation, 
he arm, in the hind wall of the arm- 
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Fic. 20,—Teres major of right side: outline Fi. 200.—Infraspinatus of right side: outline and 
and attachmentareas, (F. H. G.) attachment-arons, (Ff. HL @.) 








Fi0, 101.—Teres minor of right side: outline and Fio, %2—Subseapularis of right side: outline and 
attachmentareas, (¥. H. G.) attachment CH. G.) 
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Origin, the dorsum of the scapula, along its axillary border, Dis 
upward and outward. Insertion, the lowest facet on the great tuberosity of the 


humerus, Action, external rotation of the humerus, Nerve, the circumflex. 
igs. 282, 283).—* The muscle under the scapula ”—though it 


Subscapularis (Figs. 
is beneath the bone only when the body is prone. Situation, in front of the scapula 
and the head of the humerus. Origin, the greater part of the venter of the scapula, 
Direction, outward and forward. Jnsertion, the small tuberosity of the humerus. 
Action, inward rotation of the humerus. Nerves, the upper and lower subscapular. 


MUSCLES MOVING THE WHOLE FOREARM. 
Plezors. Extensors, 


Biceps flexor cubiti. ‘Triceps extensor cubiti. 
Brachialis. Anconeus. 
Brachio-radialis. 

One of these muscles arises from the scapula, one from the scapula and 
humeras, and three from the humerus alone. All are inserted into the skeleton 


of the fo1 


pit: 


Fé, 9 —Murcles of the front of the right shoulder Fo. 204—Bleeps flexor cubiti of right aide: 
fund arms, (Testut,) outline and atlachmentaress, (W, H.G,) 
Biceps Flexor Cubiti (Figs. 303, 304).—“ The two-headed flexor of the fore- 
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arm.” Situation, in the front of the arm. igin, the scapula—the long head ; 
the upper border of the glenoid fossa ; the short head: the ecoracoid process. 
Direction, the long head: over the caput humeri, through the shoulder-jint, in 
the bicipital groove, and down to the forearm; the short head unites with the 
long about one-fourth way down the arm. Jnsertion, the main tendon to the hind 
part of the bicipital tuberosity of the radius ; a secondary tendon (called also th 

semilunar or bicipital fascia) passes obliquely inward, and ends in the deep fascia 
of the forearm over the pronator teres. Action, flexion of the forearm, If the 
hand is pronated, the biceps supinates it. The second tendon of insertion tightens 
the forearm-fascia, Nerve, the musculo-cutaneous, The synovial membrane of 
Peceuvaltes jonas is prolonged downward, and invests the tendon of the long 


Brachialis (Figs. 305, 306)—* The muscle of the arm.” Synonyms, brachialis 
anterior, Brachialie entices, “the front musele of the arm.” Situation, in the front 





Pio, 905 —Muscles of the right aren, front view, Fio. 94.—Brachialis of right 
. the blooys having beon removed, (Testut.) sido: outline aud attechment- 
areas, (FH G.) 


ofthearm. Origin, the lower half of the external and internal surfaces and ventral 
border of the humerus. Direction, downward to the forearm, Insertion, the inner 
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part of the coronoid process of the ulna. Action, flexion of the forearm. Nerves, 
the musculo-cutaneous and (slightly) the musculo-spiral. 

Brachio-radialis (Figs. 307, 308, 323).—“The arm-radius muscle,” from its 
attachments, Synonym, supinator longus, “the long supinator.” Situation, the 
outer and front part of the lower fourth of the arm and of the whole forearm. 
Origin, the upper two-thirds of the external supracondylar ridge of the humerus. 


i 
Fy 
bi 


Pio, 8 —Brachio-radiall 

aide, outside view: 

eand altachmentareas, 
HG) 


mnsoles of front of right 
forearm. (Testut.) 


Direction, downward. Insertion, the base of the styloid process of the radius. 
Action, mostly flexion of the forearm ; but, when the hand is prone, this muscle 
is capable of nearly half-supinating it; after strong supination, the muscle will 
partially effect pronation. Nerve, the musculo-spiral. 

Triceps Extensor Oubiti (Figs. 309, 311).— The three-headed extensor of the 
forearm,” Situation, in the back of the arm. Origin, the long (middle) head : 
below the glenoid fossa of the scapula on the neck and upper part of the axillary 
border ; the external head: the hind surface of the humerus above the musculo- 

ital groove; the internal (deep) head: the hind surface of the humerus below 
the musculo-spiral groove. Direction, downward, all the heads uniting in « com- 
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tebral border of the scapula, between he cob 05ers the lower angle. 
Action : it draws the scapula up- and inward. Nerve, the fifth cervical. 

Serratus Magnus (Fig. 288)—“ The great saw-toothed muscle.” nym, 

serratus anterior. ion, on the upper two-thirds of the side of the chest. 

| Origin, by digitations from the outer surface of the upper eight or nine ribs, 








Pro. 2%.—Serratus magnus of it wide, The seapula has been turned backward and drawn outward. 
(loaded tom Testue) OF Meh = oa 


several inches from their front ends, Direction, up- and backward. Insertion, 
the front of the vertebral border of the scapula, and the surfaces at the upper 
and lower angles. The first digitation, which comes from the second, as well as 
from the first rib, runs to the surface at the upper angle; the second and third 
digitations connect the corresponding ribs with the vertebral border from near 
the upper to near the lower angle ; the rest of the slips converge to the surface 
at the Novae angle. Action: it draws the shoulder forward, as in pushing; the 
Jower segment rotates the apex of the scapula upward. Nerve, the posterior 
thoracic. The lower five points of origin interlock with similar slips of the 
obliquus externus abdominis. 

Pectoralis Minor (Fig. 28%, 290),—‘‘ The smaller breast-muscle.” Situation, 
in the front of the che Origin, the outer surfaces of the third, fourth, and fifth 
ribs, near their cartilages. Direction, up- and outward, Insertion, the coracoid 

rocess of the scapula. Action: it draws the shoulder down- and forward. 
Verve, the internal anterior thoracic, 
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Subclavius (Fig. 289)—“The under-the-clavicle muscle.” Situation, indi- 


Fin. 20.—Pectoralis minor of right side. (Testut.) 


cated by its name. Origin, the first rib and its cartilage, at their junetion. Diree- 
tion, out- and upward. Jnsertion, the groove in the under surface of the clavicle. 


Fre, 290.—Poctoralis minor of right side: outline and attachmont-areas (F. HG.) 


Action: it draws the shoulder down- and forward. Nerve, from the fifth and 
sixth cervical, 





eal 


MUSCLES MOVING THE ARM. 


272 THE MUSCLES. 


Abductors, Adductors. 
Deltoideus. Pectoralis major. 
Supraspinatus. Conso-brachais } aloo flecore: 
tissimus. 
Teres major. } also ‘extensors. 

Outward Rotators, Inward Rotator. 
Tnfraspinatus. Subscapularis. 
‘Teres minor. 


The largest two of these muscles arise mostly from the trunk, and in some 
part from the shoulder; but the majority arise wholly from the shoulder. All 
of them are inserted into the humerus in its upper half. 

Deltoideus (Figs. 201, 292, 309)—* The dettalike muscle” —* delta” being 
the name of a Greek letter of triangular shape. It is commonly Anglicized into 
“deltoid.” Situation, between the most prominent parts of the ioalder and the 





F10, 2/.—Pront of chest and shoulder of right side, superficial muscles. (Testut.) 


middle of the outside of the arm. Origin, the front of the outer third of the | 
clavicle, the outer border of the acromion, and the lower border of the spine of 
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the seapula—corresponding closely with the insertion of the trapezius, Direction, 
from the claviele and the exper spine down- and outward, ect 1 


the acromion 


Yin, 272 —Deltoldeus of right side, viewed from above: outline and attachment-arens. (F. 11. G.) 


downward—all parts converging. Insertion, the deltoid eminence (or impression) — 
aah caster cttice aoe tae a te Pee The 


Pie, 296,—Supraspinatus of right side, viewed from above: outline and attachment-aress. (F. BH. G.) 


elavicular portion acting alone draws the arm forward ; that from the scapular 
spine by itself carries the arm backward. The arm, being raised as far as the 


Fis, 294.Peetoralis major of right side: outline and attachment-areas. (F. H.G.) 


deltoid can affect it, is elevated to the perpendicular by the trapezius, the two 
museles being almost continuous in structure—practically one muscle with an 
osseons inscription. Nerve, the circumflex. 

is 
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Supraspinatus (Figs. 293, 298).—* The muscle above the spine” of the scapula, 

ion, in the alte priate fossa and above the head of the humerus. Origin, 

the inner two-thi the supraspinous fossa. Direction, outward beneath the 

acromion. Insertion, the uppermost facet of the great tuberosity of the humerus. 
Action, abduction of the arm. Nerve, the suprascapular. 

Pectoralis Major (Figs. 291, 294)—* The greater breast-musele.” _Sifuati 
in the upper, anterior part of the chest, and in front of the axilla. Origin, the 
sternal half of the anterior surface of the clavicle, the anterior surface of the 
sternum (except the ensiform process), the cartilages of the upper six ribs. Direo- 


LAST THOM 
ele ver’ 





LasT Lum. 
BAR VERTEORA 





Fig. 29h—Cornco-brachialis of Fra. 206,—Muscles in the superficial layer of the back. (Testut) 
right #ide : outline and attachment- 
areas, (PHL G.) 


tion: of the clavicular portion (which is separate at its origin) down- and outward ; 
of the central, Maite? ip of the lower, out- and upward—all parts converging to 
one broad tendon, which twists on itself, the lower fibres passing behind and m= 
ing uppermost, Insertion, the external lip of the bicipital groove of the humerus. 
Action: it draws the arm inward and forward, and rotates it inward. Nerves, the 
internal and external anterior thoracic. 

Coraco-brachialis (Figs. 295, 303, 305).—** The coracoid [process] arm muscle: 
—the name being derived from the parts connected. Situation, in the inner side of 
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the upper half of the arm. Origin, the coracoid process of the scapula. Direction, 
downward and slightly outward, Insertion, the ios border of the humerus at the 
middle of the Action, ad- 
duction and flexion of the arm. 
Nerve, the sage 206 397). 
Latissimus s 
The broadast tncle tra 
the Latin /atus, “broad.” — Syno- 
nym, latissimus dorsi, “ the broad- 
est of the back.” ‘Sitwation, in 
Le back, Baas the lower LN of 
the spine to the upper part of the 
arm. Origin, the Bins of six 
ig eg ya 
and, e lum fasci 
the spines of the Iasike al toc 
ral, the back part of the outer lip 
of the iliac crest, the Jast three or 
four ribs, and often the lower 
angle of the sea) Direction, 
upward, outward, and forward, 
converging to the insertion, the 
tendon twisting from above down- 
ward and backward, so that its 
sib ie Readitanas wih the bank 
muscle, Insertion, 
floor of the bicipital groove. Ac- 
tion, adduction, extension, and 
rotation inward. .Nerce, 
subscapular. The costal points 
of origin interlock with those of 
the obliquus externus abdominis, 
Teres Major(Figs, 298, 209).— 
“The greater round muscle.” Sit- 
wation, between the scapula and 
the upper end of the arm, in the 
hind wall of the armpit. Origin, 
the oval surface on the back of the 
atits lower angle. Direc- 
tion, up-, out-, and forward. In- 
sertion, the inner lip of the bicipital 
groove. Action, adduction, exten= 
sion, and inward rotation of the 
arm. Nerve, the lowersubscapular, 
(Figs 298, 300). 
—* The muscle below the spine” 
‘of the scapula. Situation, in the 
infraspinous fossa and behind the 
head of the humerus. Origin, 
the inner two-thirds of the infra- 
inne fossa. Direction, outward. 


the middle facet of the 

Sat ehauiiy of the humerus. 
‘Action, external rotation of the social Hateunus of Hight alde: outline und attach. 

arm. Nerre, the stppascapular. 
Teres Minor (Figs, 298-301).—“The smaller round muscle.” Situation, 
between the scapula and the upper end of the arm, in the hind wall of the arm- 
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Fic, 28.—Muscles of the dorsum of the scapula, right side. (Tostut.) 









Fio. 299.—Teres mi 
and attachment-areas. 





jor of right side: outline 90).—Infraspins 
F. HG, o 


atus of right side: outline and 
H. G.) 


\\ 
Fi, 901.—Teres minor of right side: outline and Fra, 92,—Subseapularis of right side: outline and 
attachmentareas, (¥. H, G.) attachtiontareax. (P. H. @.) 





MUSCLES MOVING THE WHOLE FOREARM, 


pit, Origin, the dorsum of the scapula, along its axillary border. 
upward and outward. Insertion, the lowest facet on the great tuberosity of the 
humerus, Action, external rotation of the humerus, Nerve, the circumflex, 
Subseapularis (Figs. 282, 283)—‘* The muscle under the seapula”—though it 
is beneath the bone only when the body is prone. Situation, in front of the seapula 
and the head of the humerus. Qrigin, the greater part of the venter of the scapula, 
Direction, outward and forward. Insertion, the small tuberosity of the humerus. 
Action, inward rotation of the humerus. Nerves, the upper and over subseapular, 


MUSCLES MOVING THE WHOLE FOREARM. 
Flexors. Extensors. 

Biceps flexor cubiti. ‘Triceps extensor cubiti. 
Brachialis. Anconeus. 
Brachio-radialis, 

One of these muscles arises from the scapula, one from the scapula and 
humerus, and three from the humerus alone. All are inserted into the skeleton 
of the forearm. 


outlive and attachmentareas, | 


Fi. i —Muscles of the front of the right shoulder Fro, 301-—Bloeps flexor cubitt of right aide 
it) PH. G,) 


and arm, (Tost 
Biceps Flexor Cubiti (Figs. 303, 304).—“ The two-headed flexor of the fore- 
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arm.” Situation, in the front of the arm. Origin, the scapula—the long head: 
the upper border of the glenoid fossn ; the short head: the coracoid 

Direction, the long head: over the caput humeri, through the pbaldaree al 
the bicipital groove, and down to the forearm ; the short head unites with the 
long about one-fourth way down the arm, Insertion, the main tendon to the hind 
part of the bicipital tuberosity of the radius ; a secondary tendon (called also the 
semilunar or bicipital fascia) passes obliquely inward, and ends in the deep fascia 
of the forearm over the pronator teres. Action, flexion of the forearm. If the 
hand is pronated, the biceps supinates it. The seeond tendon of insertion tightens 
the forearm-fascia. Nerve, the musculo-cutaneons. The synovial membrane of 
ie shoulder-joint is prolonged downward, and invests the tendon of the long 


Brachialis (Figs. 305, 306)—* The muscle of the arm.” Synonyms, brachialis 
anterior, brachialis anticus, “the front muscle of the arm.” Situation, in the front 





Fig, 86.—Muscles of the right arm, front view, Fro, 9%.—Hrachialie of right 
. the bleéps having been removed. (Testnt) side: outline and attachment. 
areas. (F. HG.) 





ofthearm. Origin, the lower half of the external and internal surfaces and ventral 
border of the humerus. Direction, downward to the forearm. Insertion, the inner 
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part of the eoronoid process of the ulna. Action, flexion of the forearm. Nerves, 
musculo-cutaneous and (slightly) the musculo-spiral. 

Brachio-radialis (Figs. 307, 308, 323).—“ The arm-radius musele,” from its 
attachments. Synonym, supinator longus, “the long supinator.” Situation, the 
outer and front part of the lower fourth of the arm and of the whole forearm. 
Origin, the upper two-thirds of the external supracondylar ridge of the humerus. 


Fr. 2 —Brach{o-radialis 
of right side, outside view 
eutline and aitachment-aress 


Fra 27 —Superficial muscles of front of right 
forearm, (Testut.) 


Direction, downward. Insertion, the base of the styloid process of the radi 
‘Action, mostly flexion of the forearm; but, when the hand is prone, this muscle 
is capable of nearly half-supinating it; after strong supination, the muscle will 
partially effect pronation. Nerve, the Smecnloanicell 
Extensor Cubiti (I 1).—* The three-headed extensor of the 
forearm.” Situation, in the | the arm. Origin, the long (middle) head : 
below the glenoid fossa of the la on the neck and upper part of the axillary 
border ; the external head : the hind of the humerus above the musculo- 
spiral groove; the internal (deep) head: the hind surface of the humerus below 
museulo-spiral groove. Direction, downward, all the heads uniting in a com- 
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mon tendon. TJnsertion, the back of the upper part of the olecranon process of the 
ulna and, by a few fibres, the posterior ligament of the elbow-joint. This small 
et is sometimes called the subanconewa muscle. Action, extension of forearm, 
erve, the musculo-spiral. 
Anconeus (Figs. 309, 312, 330).—“ The elbow muscle.” Situation, ut the back 
and outer side of the elbow-joint, mostly in the forearm. Origin, the hind part 


age 
INATUS 


TRICEPS 


Fin. 
Fic, 999—Musoles on the dorsum of the right shoulder and arm, right side: part of t 
(Testut.) been removed an 
‘est 





of the external condyle of the humerus. Direction, obliquely downward. _Inser= 
tion, the outer side of the olecranon process, and the upper fourth of the dorsal 
surface of the shaft of the ulna, Action, extension of the forearm, Nerve, the 
musenlo-spiral, The anconeus is a continuation of the triceps, and is sometimes 
described as the fourth head of the latter, thus converting it into a quadriceps, or 
four-headed muscle. 





MUSCLES MOVING THE OUTER PART OF THE FOREARM. 


Pronators. Supinator. 
Pronator teres, Supinator, 
Pronator quadratus, 


Of the pronators, one arises from the humerus and ulna, the other from the ulna 


THE MUSCLES. 


ower fourth of the front surface of the shaft of the ulna. 

Insertion, the lower fourth of the front of the radius. Action, 

dius, and, consequently, of the hand. Nerve, the anterior 
ew of the median. 





wv) 
Fis. 318.—Pronator teres, right side: outline Fis. 114-—Pronator quadratus of right side: 
.G.) HG. 


c. 
and attachment-areas. (F. H. outline and attachment-arens. ( 


Supinator (Fig. 305).—“The supinator.” Synonym, supinator brevis, “the 
short supinator.” Situation, deep in the upper third of the outer part of the 
forearm. Origin, the back and lower part of the external condyle of the humerus, 
the external lateral and orbicular ligaments, the triangular area below the small 
sigmoid cavity. Direction, out- and downward, wrapping the upper part of the 
radius inasling. Insertion, the back of the neck, ned the hind and outer surfaces 
of the shaft of the radius above the oblique line. Action, supination. Nerve, the 
posterior interosseous division of the musculo-spiral. 


MUSCLES MOVING THE WHOLE HAND. 


MUSCLES MOVING THE WHOLE HAND. 
Plexors. Extensors, 
Flexor carpi radialis. Extensor carpi radialis longus. 
(Gioal palmaris longus. Extensor carpi radialis brevis. 
lexor carpi ulnaris. Extensor carpi ulnaris. 


All arise from the humerns, and the flexor and extensor on the ulnar side 
come from the ulna also. The palmaris longus is inserted into the palmar fascia. 
All which have “carpi” in their names are in- 
serted into metacarpal bones, and only one of them 
into any part of the carpus also. Their action, 
(regal is Ui aide Reng yy Wess 

wrist, carrying the rest of the |, bein, 

alternately flexed and extended. The ee | 
third, and fourth metacarpal bones have prac- Dy exreanac 
tically no motion on the carpus, and the first and f PEE 
fifth are moved by special muscles. The pal- 
maris longus, though primarily a tensor of the 
palmar fascia, secondarily is a flexor of the hand 
—just as the tensor vagine femoris is first a 
tightener of the fascia lata, and then an abduc- 
tor ane the el Ree Sere a teats 
word implying this, and aidi groupin, 

maki, 4 aniformity of Tae tata Se | 
with the practical identity of action, has been 
prefixed. The adduction of the hand is accom- 
plished by the simultaneous action of the flexor 

i ulnaris and the extensor carpi ulnaris ; its abduction by the simultaneous 
action of the flexor carpi radialis and the extensor carpi radialis longus. Observe 
that the external part of the lower end of the humerus gives origin to the exten- 
sors, the internal to the flexors. At their origin from the internal condyle and 
its neighborhood the flexors of the hand are so blended with the pronator teres 
and the flexor sublimis digitoram as to constitute one mass, On and about the 
external condyle is a similar association of extensors and supinator. 

Carpi Radialis (Figs, 316, 317).—“ The flexor of the wrist on the 
tadial side.” Situation, in the front of the forearm. Origin, the inner condyle 
of the humerus. Direction, downward and a little outward. Insertion, the base 
of the second metacarpal bone on its palmar aspect. Action, flexion and slight 
pronation of the hand. In conjunction with the extensor carpi radialis longus it 
abducts the hand. Nerve, the median. 

Plexor] Palmaris Longus (Fig. 316).—* The long palmar [flexor] muscle.” 
Situation, in the front of the forearm. igin, the inner condyle of the humerus. 
Direction, downward and slightly outward. Insertion, the palmar fascia and 
anterior annular ligament. Action: it tightens the fascia of the palm, and then 
flexes the hand. Nerve, the median. 

Flexor Carpi Ulnaris (Figs. 316, 318, 330),—“ The flexor of the wrist on the 
ulnar side,” Situation, in the front and inner border of the forearm. Origin, 
one head: the inner condyle of the humerus; the other head: the inner side of 
the olecranon and the upper two-thirds of the dorsal border of the ulna, The 
origin from the dorsal border of the ulna is by a tendon common to this muscle and 
the extensor carpi ulnaris and the flexor profundus digitorum. Direction, down- 
ward. Insertion, the pisiform, unciform, and the base of the fifth metacarpal. Action, 
flexion of the hand. In conjunction with the extensor carpi ulnaris it adducts 
the hand. Nerve, the ulnar. 

Extensor Carpi Radialis Longus (Figs, 319, 320).—* The long extensor of the 
wrist on the radial side.” Situation, in the outer border of the forearm. Origin, 
the lower third of the external supracondylar ridge of the humerus. Direc- 


- 





eal 


284 THE MUSCLES. 


tion, downward and a little backward. Insertion, the base of the second 
metacarpal, behind and on the radial side. Action, extension of the hand. 
Tn conjunction with the flexor carpi radialis it abducts the hand. Neree, the 
musculo-spiral. 





Fro. 316—Superficial muscles FY, 317.—Flexor carpl radials Fin. 318—Flexor earp! wlnaris 
of front of right forearm. ofright side: outline and attach- of right side: outiine and attach- 
(Testut.) mentareas. (F. H. G.) mentarens. (PF, H. G.) 





Extensor Carpi Radialis Brevis (Figs. 319-321)—‘ The short extensor of the 
wrist on the radial side.” Situation, the outer border of the forearm. Origin, 
the outer condyle of the humerus. Direction, downward and a little backward. 
Insertion, the base of the third m ail bone, behind and on the radial side, 
Action, extension of the hand. Nerve, the posterior interosseus branch of the 
musculo-spiral. 

Extensor Carpi Ulnaris (Figs. 330).—“ The extensor of the wrist on the 
ulnar side.” Situation, the back of the forearm on the ulnar side. Origin, the 



















— 


EXTENSOR CARPI ULNARIS. 
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external condyle of the humerus and the middle third of the dorsal border of the 
ulna by the tendon common to it, the ulnar flexor, and the deep flexor of the 
fingers, Direction, downward and inward. Jnsertion, the base of the fifth meta~ 


Fi. 920.—] 2, —Exter carp ulnaris 
of ri side: grttine an ‘attack: 


Extensor radialis Fig, #21.—Extensor carpi radi- Pra, 
Jongns of right side: outline and st alls brevis of rightaide ; outling of 
tachmentureas, (IF, HL. G.) and attschment-areas, (FH.G,) mentureas (F, IL G. 


carpal bone on its dorsal aspect and ulnar border. Action, extension of the hand. 
In conjunction with the flexor carpi ulnaris, it adducts the hand. Nerve, the 
posterior interosseons branch of the musculo-spiral. 


MUSCLES MOVING THE FINGERS 
and the Fifth Metacarpal Bone. 


Those which are situated entirely in the hand are indicated by a star.) 


Extensors. 





FLEXOR SUBLIMIS DIGITORUM. 


Abduetors. Adductora, 


*Interossei dorsales, “Tnterossei palmares. 
*Abductor minimi digiti. 

Of the five of these muscles located mainly in the forearm two arise from the 
humerus, one from the humerus, radius, and ulna, and two from the ulna only. 
Every one in the group is inserted into one or more of the fingers, excepting the 
flexor of the fifth metaca! bone, which is admitted to this company of finger 
flexors on account of the similarity of its action. 

Flexor Sublimis Digi- 
torum (Figs. 323-325)— 

“ The superficial flexor of 
the digits "—meaning the 
four fingers as distinguish- 
ed from the thamb. Syno- 
nym, flexor perforatus, 
“the perforated flexor” 


Fin, 83—Tendon of flexor 
sublimis perfornted by tendon 
of flexor profundus. (Testut.) 


—from the openings 

through which the ten- 

dons of the deep flexor 

re Situation, in the 

front of the forearm 

and hand, deeper than 

the flexors of the whole 

hand, but superficial 

to the other flexors. 

Origin, first head : the 

inner condyle of the 

humerus ; second head : 

the inner border of the 

coronoid process of the 

ulna; third head: the 

oblique line and part of 

Fic. RA—Flexor mublimie digi of right side; oaline mud wttamment, tHe anterior border of 
torum of right side, (Testut.) areas. (F. HG.) the radius. Direction, 
downward to all of the 

digits but the thumb. Insertion, by four tendons, each to the sides of a second 
phalanx. Ax the tendons pass through the annular ligament, those for the middle 
and ring-fingers are side by side in front, the others behind them, Each tendon 
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is accompanied by a tendon of the flexor profundus, and permits the passage of 
the latter through a ue which occurs opposite the first phalanx. ‘The separated 
halves become united behind the tendon of the deep flexor, opposite the base of the 
second phalanx, but almost immediately separate again, aad are inserted into the 
sides of the second phalanx. The eardine are bound down to the phalanges by a 
ligamentous sheath. Action, senate flexion of the second phalanges ; secondary, 
flexion of first phalanges. Nerve, the median, 

Flexor Profundus Digitorum (Figs. 326-328),—‘ The deep flexor of the digits” 
—meaning the fingers as 
distinguished from the 
thumb. Synonym, flexor 

rforans, “the perforat~ 
ing flexor”—from the 
fact that its four tendons 
perforate the correspond- 









Fro, 2&—Tendon of flexor pro- 
fundus perforating tandon of flexor 
sublimis. (Testut.) 


ing tendons of the flexor 
sublimis. Situation, deep 
in the front of the fore- 
arm and hand. Origin, 
three-fourths of the inter- 
naland ventral surfaces of 
the ulna, the adjacent half 
of the interosseous mem- 
brane, and the common 
tendon of it and the flexor 
and extensor carpi ulnaris 
on the hind border of the 
ulna, Direction, down- 
ward. Insertion, each of 
the four tendons into the 
aise of a last 
h tendon 
tendon of the 
superficial flexor opposite 
the first phalanx of the finger to which it belongs; each is bound to the first and 
second phalanges by ligaments which form a sheath common to this and the aub- 
limis tendon. Action, flexion of third phalanges primarily, and, after this, flexion 
of the second, and, slightly, of the first. Nerves, the ulnar and the anterior inter- 
osseous branch of the median. 









Muscles in the Fra. 827,—Flexor profundus digitorum 
. the deepest ofright side: outline and attachment 
areas, (PF. H. 6. 
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Flexor Ossis Metacarpi Minimi Digiti (Fig. 329).—“ The flexor of the meta- 
carpal bone of the least digit”—i. «, of the little finger, Synonyms, oppo- 
nens minimi digiti, and opponens digiti quinti, “the opposing muscle of the least 
(or fifth) digit,” so called trom its drawing the yates eminence toward the 
thenar, thus narrowing and deepening the palm. Situation, deep in the hypo- 


Fig. 320.--Dfuscles of the right palm. The abductors of the thumb and Little finger have peen rumored. 
(Testut.) 


thenareminence. Origin, the unciform process and the annular ligament. Diree- 
tion, downward and toward the ulnar margin of the hand. Insertion, the whole 
of the ulnar side of the fifth metacarp: Aetion, tlexion of the fifth metacarpal 
and slight adduction toward the mid-line of the hand. Nerve, the deep branch 
of the ulnar, 

Flexor Brevis Minimi Digiti (Ii flexor of the least digit” 
—i. «, of the little finger. Synonym, flexor digiti quinti brevis, “the short flexor 

yw 





290 THE MUSCLES. 


of the fifth digit.” Situation, subcutaneously in the centre of the h mar 
eminence. Origin, the unciform process and the annular ligament. Di 
downward and inward. Insertion, the 
base of the first phalanx of the little finger * 
on the ulnar border. Action, flexion of 
the first phalanx of the little finger. 
Nerve, the deep branch of the ulnar. 
Lumbricales (Fig. 329)— The earth- 
worm muscles,” from their fancied resem- 
lance to angle-worms (/umbrici). Num- 
ber, four. Tach is a lumbricalis. Situa- 
tion, in the palm on the plane of the 
flexor profundas digitorum. Origin of 
the first and second : the palmar sap 
and radial border of the Susseats i 
deep flexor tendon; of the third at 
fourth: the two tendons between which 
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5.23 dorsum of the right fore Fie. 231.—Extensor communis digitorum of 
arm and hand. H.G) 


right side; outline und sttachmentaress, (F. H. G. 
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each ‘ively lies. Direction, downward and then backward, on the radial 
side of digits. Insertion, each to the extensor communis tendon of the corre- 
sponstiog finger on the radial side of the first phalanx (Fig. 332). Action, flexion 

the first phalai and extension of the second and third phalanges. The first 
and second sli; ty abduct the index and middle fingers from the middle line of 
the hand, the third and fourth slightly adduct the ring and little fingers to that 
line, ‘Nerves, the median for the outer two, the iitane fe the inner two. 

Extensor Communis Digitorum (Figs. 330, 332).—“The common extensor of 
the digits”"—i.¢, of the fingers, as distinguished from the thamb. Situation, 
superficial on the back of the forearm and hand. Origin, the outer condyle of 
the humerus. Direction, 
downward. Insertion : each 
of the four tendons finally 
divides into three slips op- 
posite the first phalanx, and 
the middle one is attached 
to Labatt oes 
second phalanx ; the ot! 
after uniting, are attached 
to the back of the base of 
the third phalanx. The first 
at the baseof the finger ; the 
fourth tendon unites with 


322—Relations of the inter- Fro. B81—Extensor minimal digit! Pio, S34.—Extensor indiets of 


rm 16. 
‘ouseous and lambrical muscles to the of right side: outline and attach: right side: outtine and attach- 
‘extensor tendons, (Testut,) ment-areas. (Testu) mentaress, (F. Hf. G.) 


that of the extensor minimi digiti at a similar point. The fourth divides: one 
rt unites with the tendon of the medius, the other with that of the extensor minimi 
iti. A strong band runs obliquely downward and outward from the third te 
the second tendon, and a slighter, transverse band connects the first and second 
tendons. Action, extension of the fingers. The oblique branches at the sides of 
the third tendon greatly limit the extension of the ring finger, when its immediate 
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a ae are flexed, and this fact explains the difficulty experienced by pianists 
in lifting the annularis separately from the keys. Nerve, the posterior interosseous 
branch of the museulo-spiral. 

Sea peiny eee (igs 330-333).—* ahs extensor of the reyes digit” 
—i. c., of the little finger. Synonym, extensor digiti quinti ring, “the proj 
extensor of the fifth digit”—“ proper” to distinguish it trom the re of te 
extensor communis which acts upon this finger. Situation, in the back of the 
forearm and hand, Origin, the external condyle of the humerus, _Jusertion ; its 
tendon, which is commonly split, blends with ‘the fourth tendon of the extensor 
communis above the Hy ae lige der a joint, and the resulting tendon goes 
to the second and third phalanges of the little finger (see extensor communis 
digitorum). Action, extension of the second and third phalanges of the little 
finger. Nerve, the posterior interosseous branch of the musculo-spiral. 

Extensor Indicis (Figs. 319, 334).—* The extensor of the index finger.” Syno- 
nyms, extensor indicis proprius, “the proper extensor of the index finger”— 
“proper” to distinguish it from the part of the extensor communis which acts 
upon this digit; the indicator muscle. Situation, the back of the lower part of 
the forearm and hand. Origin, the back of the ulna below the extensor longus 
pollicis, and a little of the interosscous membrane. Direction, downward and 
outward. Insertion, the first tendon of the extensor communis digitorum, near 
the metacarpo-phalangeal joint (see extensor communis digitorum), Action, exten- 
sion and slight adduction of the index. Nerve, the posterior interosseous branch 
of the musculo-spiral. 

Interossei Dorsales (Fig. 335).—* The muscles between the bones on the back ” 


THIRD DORSAL, 


} SECOND DORSAL 
INTEROSSCOUS 

+ FIRST DORSAL 
INTEROSSEOUS 





x 
Fro. $85,—Interosse! dorsales of right hand. ‘The line zz is that from which abduction is made. {(Testut.) 


of the hand. Nuwnber, four. The first and largest is called abductor indicia, 
“the abductor of the index finger.” The abductor minimi digiti belongs fune- 
tionally in this group; but it is not interosseous. Situation, n cach meta- 
earpal interspace near the dorsal aspect. Origin, cach from the two bones 








ABDUCTOR MINIMI DIGITI. 293 


between which it lies. Direction, downward. Insertion, each into the base of a 
first phalanx, and also into the extensor tendon of the same finger, the first on 
the radial side of the index, the second on the radial side of the medius, the 
third on the ulnar side of the medius, the fourth on the ulnar side of the annularis. 
Adtion: each abducts from a line coinciding with the long axis of the middle 
finger. This digit, having two interossei inserted into it, is abducted toward the 

ial side by one, and toward the ulnar side by the other; thus, each in torn 
becomes an adductor, for the finger being abducted by one is then restored to the 
mid-line (i, ¢., adducted) by the other. ‘They also flex the first phalanges and 
extend the second and third. Nerve, the deep branch of the ulnar. 





Pip, 2%—Muscles of the right palm. The palmaris brevis ts reflected to the ulnar side. (Testut.) 


Abductor Minimi Digiti (Fig. 336)—* The abductor of the least digit” —i e., 
of the little finger. Synonym, abductor digiti quinti, “the abductor of the fifth 


dhe 
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digit.” Situation, the ulnar border of the hand. Origin, the pisiform. Diree- 

tion, downward. Insertion, the ulnar border of the base of the first phalanx of 

the little finger and the tendon of the extensor minimi digiti. Action, abduction 

of the little finger. Nerve, the deep branch of the ulnar. Its function puts it in 

we reve with the interossei dorsales, as it draws its digit from the mid-line of 
e F 


= 
Fup, 887.—Interossel palmares of right hand, The line az fs that to which adduction is made, (Testut.) 


Interossei Palmares (Fig. 337).—The muscles between the bones in the palm.” 
Synonym, interossei volares, Number, three, Situation, in the second, third, and 
fourth metacarpal interspaces, near the palmar surface of the bones, Origin, the 
first: the ulnar side of the second metacarpal ; the second ; the radial side of the 
fourth metacarpal ; the third: the radial side of the fitth metacarpal. Direction, 
downward, Insertion, each into the side of the base of the first phalanx of the 
digit from whose metacarpal bone it arises, and also into the corresponding ex- 
tensor tendon, Action, each adducts its digit toward the middle finger ; also, it 
flexes the first phalanx of its digit, and extends the second and third phalanges. 
Nerve, the deep branch of the ulnar, 


MUSCLES MOVING THE THUMB 
its Metacarpal Bone. 
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The movements of the first metacarpal bone are so closely associated with 
those of the phalanges which it carries, that it is profitable to consider its special 
museles in group with those of the thumb. The longer name of the meta- 
ca flexor is preferred as indicating its action as well as “ opponens pollicis,” 
and at the same time expressing much more clearly the antagonism between it 
and the metacarpal extensor. 

Plexor Ossis Metacarpi Pollicis (Figs. 338, 329)—“The flexor of the meta- 
carpal bone of the thumb.” Synonym, opponens pollicis, “the opponent muscle 
of the thumb ”—referring to its action in opposing the thenar eminence to the 
hypothenar, so that the palmar hollow is deepened and narrowed, and a body 


¥iG. 385 —Adductor pollicis, flexor omls metacaryd pollicts, end pronator quadratus, (Testut.) 


between these muscular mounds can be grasped by them. Situation, deep in the 
thenar eminence. Origin, the palmar aspect of the trapezium and annular liga- 
ment. Direction, downward and outward. Insertion, the whole shaft of the 





a 


| bone of the thumb on its radial side and anterior aspect. Action, flexion 
and inward rotation of the first metacarpal bone. Nerve, the median. 
Flexor Brevis Pollieis (Fig. 329),—* The short flexor of the thumb.” 
deep in the thenar eminence, Origin, the outer (superficial) head : the trapezium 
the outer two-thirds of the annular ligament ; the inner deep) head: pla 
imal part of the first metacarpal on the ulnar side, Direction, downward and out- 
ward, Insertion, the outer head: the outer side of the base of the first phalanx of 
the thumb, with the abductor pollicis ; the inner head : the inner side of the same, 
with the adductor poll 
insertion is a sesamoid bone. Aetion, flexion 
of the first phalanx of the thumb. Nerves, 
onter head: the median ; inner head: the ulnar. 
Flexor Longus Pollicis (Figs. 326, 339) — 
“The long flexor of the thumb.” Situation, or 
in the front part of the forearm, and on the pal- 
mur aspect of the thumb. Origin, the anterior 
surface of the radius from the oblique line to the 
upper line of the pronator quadratus, the adjacent 
part of the interosseons membrane, and some- 
times the base of the coronoid process of the 
ulna. Direction, downward to the wrist, then 
downward and outward, the tendon ing be- 
tween the two points of insertion of the flexor 
brevis pollicis. Insertion, the front of the base 
of the last phalanx of the thamb. Aetion, 
flexion of the last phalanx of the thumb. Nerve, 
the anterior interosseous branch of the median. 
Extensor Ossis Metacarpi Pollicis (I'igs. 340, 
341).—* The extensor of the metacarpal bone 
of the thumb.” Synonym, abductor longus pol- 
licis, “ the long abductor of the thumb.” — Situa- 
tion, deep in the lower two-thirds of the back of 
the forearm and in the radial side of the wrist. 
Origin, small areas below the attachments of the 
supinator on both radius and ulna, and the 
interosseons membrane between these surfaces. 
Direetion, downward and outward. Insertion, 
the base of the metacarpal bone of the thumb, 
Aetion, extension and abduction of the meta- 
carpal bone of the thumb, Nerre, the posterior 
interosseous branch of the musculo-spiral, 
Extensor Brevis Pollicis (Figs. 340, 342).— 
“The short extensor of the thumb.” Synonym, 
extensor primi internodii pollicis, “the extensor 
of the first phalanx of the thumb.” Situation, 
deep in the lower half of the back of the fore- 
arm on the outer side, and in the metacarpus. 
Origin, asmall area of the radius, just below the 
extensor ossis metacarpi pollicis, and the adja- 
cent portion of the interosseous membrane. 
Yul 200—Fiexce Iongua: pont, of Directton, downward and outward, Insertions 
ght side: outline and attachinentaress. the back of the base of the first phalanx of the 
thumb, 4 xtension of the thumb. Nerve, 
the posterior interosscous branch of the mt sulo-spiral. 
Extensor Longus Pollicis (Figs. 340, 343 The long extensor of the thumb.” 
Simonym, extensor secundi internodii pollicis, “the extensor of the second phalanx 
of the thumb.” Situation, deep in the lower half of the back of forearm and in 
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EXTENSOR LONGUS POLLICIS. 


Fr6, 240.—Musclea im radial region of right forearm, and decp muscles in its dorsum. (Testut.) 





298 THE MUSCLES. 


the thumb. Origin, the middle third of the dorsal surface of the ulna, below the 
extensor ossis metacarpi pollici Sted thi paigaboceing past Ore ee 
inembrane. Direetion, dow) and out Insertion, the back of the base 
of the last nx of the thumb. Action, extension of the last phalanx of the 
thumb. Nerve, the posterior interosseous branch of the musculo-spiral. 

Abductor Pollicis (Fig. 336).—“ The abductor of the thumb.” Synonym, ab- 
duetor pollicis brevis, “the short abductor of the thumb.” Situation, superficial, 
on the radial side of the metacarpal bone of the thumb. in, the front of the 
annular ligament, and, to a slight extent, the trapezium and scaphoid. Direction, 
downward and outward. Jnsertion, the ‘base of the first phalanx of the thumb on 


the outer side, in common with the outer insertion of the flexor brevis pollicis. 
Aetion, abduction of thumb. Nerve, the median. 


343.—Extensor longus poly 
= Outll 
HG) 


second and 
lower two-t 
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and outward ; the lower part: outward. Jnsertion, the inner side of the base of 
the first phalanx of the thumb, in common with the inner insertion of the flexor 
co a i ag GN 
upper i is muscle is of ribed as adductor oblic cis, 

and theliwek as adductor transversus pollicis. pes 
The interossei, the abductor and adductor pollicis, and the abductor minimi 
digiti may well be considered together as scare te distinct physiological 
grou, the members of which are concerned either in abduction or adduction, or 
hh (Fig. 344). Each of the five digits hes attached to the base of its first 


Fro. M4.—Dingram showing the arrangement of the adductors and abductors of the digits of the hand. (F. 1. G.) 


phalanx two of these ten muscles, one upon the radial, the other upon the ulnar 
side. The thumb has the abductor and adductor pollicis; the forefinger has the 
dorsal interosseous (abductor indicis) and the first palmar interoseous (the 
adductor of the index); the ring finger has the second palmar interoxseous (the 
adductor of the annularis) and the fourth dorsal interosseous (the abductor of 
the annularis); the little finger has the third palmar interosseous (the adductor of 
the least digit) and the abductor minimi digiti. The lateral opponent muscles of 
the middle finger are the second and third dorsal interosseous—the one drawing 
the digit from the middle line toward the radial side, the other drawing it from 
the middle line toward the ulnar side—that is, both are abductors. But, 
the fi ing displaced laterall ne of these muscles, is restored to 
aie pudaladine the action of the other; and thus it is seen that the second 
and third dorsal interosseous are, on occasion, adductors as well as abductors. 

‘One other muscle must. be descri though 

it does not deserve a place in any of the specified 

Brevis . 386.)— The short pal 
the al part of ee Grom the inne: 
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of the annular ligament, eerie ion, inward. Insertion, the skin at the inner border of the 
pa ccties wriatling theses the hypothenar eminence und slightly deepening the hol- 


Although the classification of the muscles of the upper limb which has been 
eu repeal aA fe most helpful to the learner and to the practitioner, it is 
desirable that they should be studied from other points of view also ; and, there- 
fore, a regional classification is herewith presented, based upon the situation of 
the main portion of each of these structures. 

Mese.es wich Move tue Urrer Lis, Grovrep accorping TO THEIR 
Location. 
In the Superficial Layer of the Back of the Trunk, 
Trapezius. Latissimus, 


In the Second Layer of the Back of the Trunk, 
Levator scapule. Rhomboidens minor. 
Rhomboidens major. 
On the Front of the Chest, 
Pectoralis major. Pectoralis minor, 
Subclavius, 
On the Side of the Chest, 
Serratus magnus. 
In the Back Part of the Shoulder. 
Supraspinatus. Infraspinatus. 
‘Teres major. ‘Teres minor. 
Subscapularis. 
In the Outer Part of the Shoulder, 
Deltoideus. 
In the Inner Side of the Arm, 
Coraco-brachialis, 


In the Front Part of the Arm. 
Biceps flexor cubiti. Brachialis. 


In the Back Part of the Arm. 
Triceps extensor cubiti. 


In the Front Part of the Forearm. 


the Outer Pa 


Brachio-radialis. 
| Extensor. 
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In the Back Part of the Forearm. 
Extensor ossis metacarpi pollicis. 
Extensor brevis pollicis be 
Extensor pollicis. 
Extensor indicis. 


In the Thenar Eminence. 
Abduetor pollicis. Flexor brevis pollicis. 
Flexor ossis metacarpi pollicis. Adduetor pollicis. 


In the Hypothenar Eminence. 
Abductor minimi digiti. Flexor brevis minimi digiti. 
eae ossis metacarpi minimi Palmaris brevis. 
igiti. 


In the Palm of the Hand between the Eminence. 


Lambricales, Interossei_palmares. 
Interossei dorsales. 


The student is advised to make other classifieations of the muscles moving 
the limbs, in order to obtain as complete a practical knowledge of them as pos- 
sible. For example, let him group the muscles according to the parts which they 
connect, under some such atti as the following : 


Connecting the head, neck, and (or) trank with the shoulder. 
Connecting the trunk with the arm. 

Connecting the shoulder with the arm. 

Connecting the shoulder with the forearm. 

Connecting the arm with the forearm. 

Connecting the bones of the forearm. 

Connecting the arm with the hand. 

Connecting the forearm with the hand. 

Connecting the parts of the hand with each other. 


Again, let him enumerate the muscles which would be cut by plane sections 
made transversely through the limb at different levels, as, for example, at the mid- 
die of the arm, in the lower third of the arm, in the upper quarter of the fore- 
arm, and so on. The more ways he adopts for considering the subject, the more 
exact, permanent, and usable will be his knowledge. 


THE MUSCLES OF THE LOWER LIMB. 


Tn making a physiological classification of the muscles of the lower limb, 
we notice at tha outset that there is a great difference between the mobility of the 
first segment of the upper limb and that of its homologue in the lower: the 
shoulder is freely movable, the hip is almost immovably fixed. There is no 
ap of muscles devoted to moving the pelvic girdle at all comparable with 
con in the movements of ‘he great museles of the 
abdominal wall lift the front of the pe accompanied to no appr 
ciable extent by movement of the hi) s at their articulations with th 
rum, but by the curving of the ve mn, The very 
parvus is sometimes asserted to flex the pelvis; but this may wel 
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and the muscle, which is ently absent, probably has no effect e: tin 
ing the iliac fascia. ped of muscles, therefore, will ee as 


acting upon the hip. 

Somatic of the Thigh.—The ball-and-socket joint at the hip permits move- 
ment of the thigh in (ei eatid That forward is called dedion, , backward 
is extension, outward is ion, inward is adduction. Rotation and eireumdue- 
tion are like the same movements in the upper extremity. 

Movements of the Leg.—At the knee the joint is Thee and the movements 
of the leg are forward, which is eclension, and backward, which is i 
Between the two long bones of the leg there is no movement comparable with the 
pronation and supination of the radius. 

Movements of the Foot.—At th@ankle is another hinge with movement of the 
foot forward (upward), which is flexion, and backward (downward), which is 
extension, The fateral movements of the foot are chiefly at the astragalo-caleanean 
and the medio-tarsal articulations, 

Movements of the Digits—The metatarso-phalangeal and interphalangeal 
articulations are almost identical with their homologues in the hand, the main 
difference being that the first metatarsal is like all of its fellows in its practical 
immobility, and thus the hallux has nothing like the capacity of the pollex— 
there is no ie of grasping in the sole as eck is in the palm. Motion of the 
toes forward (upward) is extension, in the opposite direction is flerion. ‘Thus, we 
see that the series of forward movements presents alternately flexion and extension 
—of the thigh flexion, of the leg extension, of the foot flexion, of the toes exten- 
sion; and the backward movements are alternately, beginning with the thigh, 
extension and flexion. In the upper extremity the forward movements, it will 
be remembered, are all flexion. © movements of the toes sidewise are 
tion and adduction with reference to a line running through the normal long axis 
of the second digit of the foot, and not the third, as it is in the hand. 


CLASSIFICATION OF THE MuscLes oF THE Lower Limp ON THE Basis 
OF THEIR PRINCIPAL ACTION, 


Moving the Thigh. 
Flexors. Extensor. 


Psoas magnus. Gluteus maximus. 
Tliacus. 


Abductors. Adductors. 


Tensor vagine femoris. Adductor magnus. 
Gluteus medius. Adduetor longus, 
Gluteus minimus. Adductor brevis. 
ductor gracilis. 
Pectineus, 


Internal Rotators. External Rotators, 


(The same as the al 
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Moving the Leg. 
Flexors. 


ee 
xor cruris. 
eaaheriinancs: 
Semimembranosus. 
Popliteus. 


Extensor. 


extensor cruris, comprising : 
femoris. 
Vastus externus, 
‘Vastus internus. 
‘Vastus intermedius. 


Quadri 


Moving the Foot. 
Flexors. 


Tibialis anterior. 


Extensors. 
‘Tibialis posterior, 
Gastrocnemius. 
Soleus, 
Plantaris. 
Peroneus longus. 


Peroneus tertius. Peroneus brevis. 


Moving the Digits of the Foot. 
(Those situated entirely in the foot are indicated by a star) 
Plezors. Extenaors, 


Flexor longus hallucis. Extensor proprius hallucis. 
*Flexor brevis hallucis. 
Flexor longus digitorum. 
*Flexor accessorius. 

*Flexor brevis digitorum. 
*Flexor brevis minimi digiti. 
*Lumbricales. 

Abductors. 
*Abduetor hallucis. 
*Abductor minimi digiti. 
*Interossei dorsales, 


Extensor longus digitorum. 


*Extensor brevis digitorum. 


Adduetors, 


*Adducetor obliquus hallneis. 
*Adductor transversus hallucis. 
*Interossei plantares, 


MUSCLES MOVING THE THIGH. 
Gluteus maximus. 


Flexora. 
Psoas us. 
a ae 


Abductors and Internal Rotators, 


Tensor vagine femoris. 
Gl fet stedina, 
Gluteus minimus, 


Adductors. 
Adduetor magnus. 
Adductor longus. 
Adductor brevis. 
Adductor gracilis. 
Pectinens. 


External Rotators. 


Obturator externus. Gemellus superior. 


Quadratus femoris, 
Pyriformis. 


Obturator internus. 
Gemellus inferior. 
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‘The flexors of the thigh arise partly from the lumbar vertebrw, partly from the 
inner ees ff heey See inserted upon the small trochanter. 

The great extensor arises from the back part of the hip-bone, seeram, and 
coceyx, and is inserted into the gluteal ridge and the fascia lata. 

The abductors, which are also internal rotators, arise from the outer aspect of 
the hip-bone, and are inserted two into the great trochanter and one into the 
neighboring fascia lata. 

The ines arise from the hip-bone near the middle line of the body, and 
four of the five pass outward and downward with varying degrees of obliquity to 

. their insertion into the back part of the shaft of the femur, the fifth one going 
below the knee-joint to the upper part of the tibial shaft. They are to a con- 
siderable extent external rotators. 

‘The external rotators arise partly from the inside and partly from the outside 
of the bony pelvis, and are all inserted about the upper end of the femur, 

Psoas Magnus (Figs. $45, 346),— The great loin muscle.” Synonym, 
major. Sifwation, in the hind wall of the abdomen and the upper part of the thigh, 





Hiv, 345.—T'eons, Mincus, and obturator externus muscles. (Teatut) 





the front of the transy ss and the side of the bodies of lumbar 
vertebra and the side of the body of the last thoracic, with the included inter- 
vertebral cartilages. Direction, down- and forward, and finally down- and back= 
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ward. ser small trochanter of the femur. Action, flexion and external 
rotation of the Nerves, the second and third lumbar. 

Tiacus 347),—“The iline muscle.” Synonym, iliacus intern 
“the internal iliac muscle.” Situation, in the iline fossa and the upper part 
the thigh, Origin, the upper two-thirds of the iliac fossa and the ala of the 


ro sige right eide: outline and pee et pet of right side; outline and attach- 


sacrum. Direction, down- and outward. Insertion, the tendon of the psoas 
magnus, the front of the small trochanter and the small surface below it. Action, 
flexion and external rotation of the thigh. Nerve, the anterior crural. 

‘The two preceding muscles—psoas and iliacus—are sometimes treated as 
one muscle, called ili rs 

Giuteus Maximus (Figs. 348, 349)—‘“ The largest muscle of the buttock.” 
Situation, subcutaneous in the back of the hip and upper part of the thigh. 
Origin, the hind fourth of the iliac crest, the outer surface of the ilium between 
the crest and the superior gluteal line, the hind surface of the lower two oR 
ments of the sacrum and upper three of the coceyx, the great sacro-sciatic 
pean, and the aponeurosis of the erector spins. Direction, down- and outward, 
insertion, the Tower half half to the gluteal ridge of the femur, the ie to the fascia 
lata. Action, extension and external rotation of the thigh. 
gluteal. 

20 


Nerve, the inferior 
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Fre, Ms—Glutens maximus of rt wide, (Tevtat) Fie, Ma—Guteus, maximus of right aide: 
, 368).—* The tightener of the sheath of the 
thi h.” Synonym, tensor fascie late, 
e tightener of the broad fascia.” 
Situation, in the front ae be the outer 
aspect of the hip ai Origin, 
the outer surface of rey ee part of 
the crest of the ilium. Direction, down- 
ward and slightly backward. Inser- 
tion, the fascia lata several inches below 
the great trochanter. Action, tighten- 
ing of the fascia lata, abduction and 
inward rotation of thigh. Nerve, the 
superior gluteal. 
Gluteus Medius (Figs. 351, 352).— 
“The middle buttock-muscle,” — Situa~ 
in the outer part of the hip from 
iliae crest to the trochanter major. 
Origin, the external surface of the 
ilium between the crest and the supe- 
rior and middle gluteal lines. Déree- 
tion, downward. — Insertion, the outer 
surface of the trochanter major. Ac 
tion, abduction of the thigh, and, when 
the thigh is flexed, in’ 1 rotation. 
Nerve, the superior gluteal 
Giuteus Minimus (Figs. 353, 354).— 
“The smallest buttock-musele.” — Situa- 
rae Gs" tion, in the outer part of the hip, from 
the front part of the crest to the great 
trochanter. Origin, the external surface of the ilium, between the middle and 


















Pio, 39 
outline 








GLUTEUS MINIMUS. 


GLUTEUS 
ME 


SL.—Muscles of riyht hip, viewed from be- Fi, 352.—Gluteus mediue of 
bind th bind, the ginteus maximus having beet . right ides gptline and attachinent- 


Fig, 34.—Glutens minimus of right side. (Testut.) Fig, S4—Gluteus minimus of 
right sido: outline und attachinent 
areas, (PH. G.) 


nferior gluteal lines. Direction, down- and outward. Insertion, the front of 
he great trochanter. Action, abduction of the thigh, when it is extended ; 
hward rotation, when it is flexed. Nerve, the superior gluteal. 





Fie. 255—Adductores magnus and beovis of right side. (Testat,) 


en 

thigh. 
the ramus and tuberosity of the ischium, 
tion, from the isehial tuberosity downward ; from 
the pubie body outward, from the intermediate 
parts obliquely downward and outward. Inser- 
tion, the fies ridge, the inner lip of the linea 


aspera, the internal pou? ridge and the 
ductor tubere 


by several a 
nal rotat 
ischial tubere 


long addue 
the this 
near the 
backw 


% 
: 
| 


~ dduetor magnus of right 
e and attachment-areas. 


t the middle third 





ADDUCTOR LONGUS. 


I \ 


\ 
\ 
| \/ 
Ae 1 
Fi0. S57, —Museles in the right thigh, viewed from Fie. ae Lee ongus of right side: vatilne 
fromt Femoval of the rectus and sartorius. and attachmnent-areas. 








Fig, 950 Adduetor brevis of, paamie: outline Fic. 360.—Adductor 


f right side: outli 
and attachment-areas. (F. H. and attachment-areas. 3) ses Sas 
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thigh. Action, adduction, flexion, and external rotation of the thigh. 
Nerve, the obturator. 

Adductor Brevis (Figs. 355, 359)—* The short adductor.” Situation, in the 
inner and upper part of the thigh. Origin, the outer surface of the body and 
descending ramus of the os pubis. Direction, down-, out-, and backward. _Inser- 
tion, the line from the small trochanter to the linea aspera and the upper part of 
the linea Action, adduction, flexion, and external rotation of the thigh. 
Nerve, the obturator. 

Adductor Gracilis (Figs. 357, 360, 372).—“ The slender adductor.” Situation, 
in the inner side of the thi near the surface. Origin, the inner margin of the 
os pubis, the lower half o ey hysis, and the whole length of the inferior 
ramus. Direction, downward, behin« inner condyle of the femur, and, below 


the knee, forward. Insertion, the upper part of the inner surface of the tibia, 

Action, adduction of the thigh; also, flexion and inward rotation of the leg. 
Nerve, the obturator. 7 

Pectineus Pigs. 357, 361)—*The pubic muscle.” Situation, between the 

the upper, part of the thigh. Origin, the ileo-pectineal line 


pubie bone at 


261.—Pectinens = outlti a Fig, 362.—Obturator externus of right aide: outline 
axtathment areas ero outline end and attachmentareas, (Il. G.) 


and the surface in front of it. Direction, down-, out-, and backward. Tnsertion, 
the rough line from the small trochanter to the linea aspera, Action, adduction, 
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flexion, and outward rotation of the thigh, Nerves, the anterior crural and some- 
times the obturator, (Figs, 355, 962).—« The Pee ti 

Obturator Externus (Figs. — outer obturator muscle,” so. 
from its origin. Situation, between Rapid region on the outer surface of 
the pelvis and the digital fossa of the femur, behind and beneath the hip-joint. 
Origin, the inner half of the outer surface of the obturator membrane, the adjoin- 
ing surfaces of the pubie body, and the pubic and ischial rami. Direction, out- 
ward, then backward and upward, close to the under and hind surfaces of the 
cervix femoris. Insertion, the bottom of the digital fossa, Action, outward 
rotation and adduction of the thigh. Nerve, the obturator. 

Quadratus Femoris (Figs. 351, 353, 363).—‘ The square muscle of the thigh.” 
Situation, between the tuber ischii and the upper part of the shaft of the femur. 


Fup. 362.—Quadratus femoris of right a0: outline and attachmentareas, (F. H.@.) 


Origin, the outer border of the tuberosity of the ischium, Direction, outward. 
Insertion, the linea quadrati. Action, external rotation and adduction of the thigh. 
Nerve, from the sacral plexus. 

Pyriformis (Figs. 364, 365)—* The pear-shaped muscle.” Situation, between 
the front of the hind wall of the true pelvis and the upper end of the thigh. 
Origin, the ventral surface of the eett: third, and fourth pieces of the sacrum, 
between and ontside of the anterior foramina, and the hind border of the lium 
below the inferior spine, Direct early horizontally outward by the great 
siero-sciatic foramen, Insertion, he upper border of the great tro- 
chanter. Action, when the ¢ al rotation; when it is 
flexed, abduction. h 

‘The obturator inte! tely related that it 

i hem as ‘they are always 
bserved. 

in muscle.” Situation, 

6 _ the spine of the ischium, 

the inner surface of the great tro- 
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chanter, Action, assistant to the obturator internus, Nerre, from the sacral 
lexus. 
s Obturator Interaus (Fig. 366).— The internal obturator muscle,” referring to 


Fire 8A —Musctes of right hip viewed from betind, the Fi0. 95.—Pyriformis of right sider outline 
gluteus maximes having bees cutaway. (Testut.) and attachmentareas, The muscle is repre 
sonied in part ws If ween through the bones, 


its origin. Situation, largely within the pelvis on its lateral wall, and partly in 
the upper end of the thigh. Origin, the inner surface of the obturator mem- 


Fin. a6 —Obtuarator {ntersus of right side. The gemeling superior Is shown, but the Inferior is mostly 
removed, (Testut,) 


brane; a large irregular area between the obturator foramen, ilio-pectineal line, 
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Sartorius of right slde; outline and Fig. 988—Superficial muscles in front part of the 
seuthenentareas. (Ek right thigh. (Testut.) 
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and the great sacro-sciatic foramen ; the front and lower margins of the obturator 
foramen. Direction, backward to the small sacro-sciatie foramen, around the 
ischium, and thence outward. Insertion, the front part of the inner surface of the 
great trochanter. Action, in extension of the thigh, external rotation ; in flexion 
of the thigh, abduction. Nerve, from the sacral plexus. 

Gemelins Inferior (Fig. 364)—‘The lower little twin muscle.” Situation, 
below the tendon of the obturator internus. Origin, the w part of the 
tuberosity of the ischium. Direction, outward, Insertion, the front of the inner 
surface of the great trochanter. Action, assistant to the obtarator internus, 
Nerve, from the sucral plexus. 


MUSCLES MOVING THE LEG. 
Flexors. Extensor. 
Sartorius. Quadriceps extensor cruris, comprising : 
iceps flexor cruris. Reetus femoris. 
Semitendinosus. Vastus externus. 
Semimembranosus. Vastus internus, 
Popliteus. Vastus intermedius. 


Of the five flexors three arise from the pelvis alone, one from the pelvis and 
femur, and one from the femur alone, Thus, four of them cross both the hi 
and the knee-joints, and become extensors of the thigh, whenever flexion of t 
leg is prevented or fully accomplished. 

One head of the multiple extensor arises from the pelvis, the others from the 
femur. The whieh crosses the hip-joint as well as the knee-joint acts as a 
flexor of the thigh, when extension is completed or the knee is fixed. 

Sartorius (Figs. 367, 368, 372)—*“ The tailor’s muscle,” so called from its 
action, which assists in producing the cross-legged position assumed by tailors in 
sitting on the bench. Situation, in the front and inner side of the thigh, between 
the ilium and tibia. Origin, the anterior superior iliac spine and part of the 
noteh below. Direction, downward and inward across the front of the thigh, 
then behind the inner condyle of the femur, and finally forward. Tndertion; the 
inner surface of the tibia, near the tubercle. Action, flexion of the leg and thigh, 
and synchronous abduction of the thigh; then outward rotation. Nerve, 
anterior erural. 

Biceps Flexor Oruris (Figs. 369, 370, 372)—“ The two-headed flexor of 
the leg.” Situation, in the back of the thigh, between the ischium and fibula. 
Origin, the long head: the inner impression on the ischial tuberosity, in com- 
mon with the semitendinosus; the short head: the outer lip of the linea 
aspera and the upper two-thirds of the outer condylar ridge. Direction, down- 
ward and a little outward. Jnsertion, the head of the fibula and (slightly) the 
outer tuberosity of the tibia, Its tendon forms the outer hamstring, Action, 
flexion of the leg, and then external rotation ; also, from its pelvie origin, exten- 
sion of the thigh. Nerve, the great sciatic. 

Semitendinosus (Figs. 369, 371, 372).—* The half tendon muscle.” Situation, 
in the back of the thigh toward the inner side, between the ischium and tibia, 
Origin, the inner impression of the ischial tuberosity, in common with the 
a Direction, downward and a little inward. Tnsertion, the upper part 
of the inner surface of the tibia. Action, flexion of the leg, and then inward 
rotation ; also, from its pelvic origin, extension of the thigh. Nerve, the great 
sciatic. 

Semimembranosus (Figs, 373, 374, 369).—“ The half-membrane muscle,” so 
ealled from the peculiar disposition of its tendons, Situation, in the hind and 
inner of the thigh, from the ischium to the tibia. Origin, the upper and 
outer of the ischial tuberosity. Direction, downward and a little inward. 


~~ 





. 


ae 
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Jnsertion, mainly the groove on the back of the inner tuberosity of the tibia; 
also, a reflection upward and outward to the posterior ligament of the knee, and 
one downward and outward to the fascia covering the popliteus. Action, flexion 


of the leg, and then inward rotation ; also, 
extension of the thigh. Nerve, the great 
sciatic, The tendons of this muscle, the 
semitendinosus and the gracilis, form the 
inner hamstring, the outer being formed 
by the tendon of the biceps. 

Poplitens (Figs. 373,375).—® The ham 
musele.” Situation, behind the knee-joint 
and in the upper part of the leg. Origin, 





2m,—Muroles In the dorsum of the right 





Fv. s70-—-Bloeye flexor cruris of right aide: outline 
G) 


Pw. 
thigh. “(Testut,) and attachment-areas, (F 


the outer side of the external condyle of the femur, within th 
Direction, down- and inward. Insertion, the triangular surfac 





psule of the joint. 
above the oblique 
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line of the tibia. Action, flexion and inward rotation of the leg. Nerve, the 
internal popliteal. 
Quadriceps Extensor Oruris—“ The four-headed extensor of the leg.” Syno- 
nym, quadriceps extensor femoris, “the 
four-headed extensor of the thigh”—a 
misleading name considered from the phys- 
iological point of view, because this muscle 
does not extend the thigh. 

Feneral Deseription.—Three of the four 
heads arise from the femur, one from the 
ilium. Each segment is described as a 
separate musele, but all unite in a common 
tendon of insertion, which is attached to 

the tubercle of the tibia. The lowest 
of this tendon is usually called the Lge- 
mentum patel ; but, philosophically con- 
sidered, it is tendon rather than ligament, 
and the patella is only a sesamoid bone 
developed in it, exactly as such osseous 
formations appear in the short flexor ten- 
dons of the great toe. The iliac part of 
the quadriceps is distinct from the rest 
nearly to the patella; but the others are 
more or less blended, and enclose the shaft 


wi Sembiendinewys of right side: outline Fig. 372.—The inner hamstring muscles ut thetr 


Fi. 
and attaehmentvareas, (PF. H. insertion, (Teatat) 


of the femur to such an extent as to leave hardly anything of it uncovered 
excepting the linea uspera. The four component parts are the rectus femoris, 
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vastus externus, vastus internus, and vastus intermedius, and they will be 
described separately. 

Rectus Femoris Figs, 368, 376)—* The straight musele of the thigh.” Sifua- 
tion, subcutaneous, in the 
front of the thigh. Origin, 
one head : the anterior infe- 
rior iliac spine; the other 
head : the surface just above 
the acetabulum. — Direction, 
downward and slightly in- 
ward. Insertion, the upper 








Fw. 374.—Semimembranovus of right F — Popliteus 

memie side: outline and attachmentarees, {F. of rig outline and 

tof ‘the biceps MG. nttachsoentarens. (FH. 
¢Testut.) 









border of the patella. Action, extension of the leg; also, from its 


iac origin, slight 
flexion of the thigh, when the leg is fixed. Nerve, the anterior em 


al. 
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Hrs, 218 Reetus femoris of right side: outline —Muscles in the right thigh, eiewed from 
and attnchmentaress. ( in Front after removal of the roctus snd sartorins. 
estut 








Teh. gra adtus extornny Of ng wide: Gusting pi Saari Seta rent side: outline 
and attachment-areas. (F. H. G, and altachwentareass (Felis & 
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Vastus Externus (Figs. 377,378, 368).—“ The outer immense muscle.” Syno- 


nym, vastus lateralis, “the lateral immense muscle.” 
Situation, the outer part of the thigh, mostly sub- 
cutaneous, Origin, the anterior intertrochanteric 
line, the base of the great trochanter, the gluteal 
ridge, and the outer lip of the linea aspera. Diree- 
tion, down- and forward, then downward and 
inward. Jnsertion, the upper and outer borders 
of the patella. Action, extension of the leg. Nerve, 
the anterior crural, 

Vastas Internus (Figs. 377, 379, 368).—*The 
internal immense muscle.” Synonym, vastus medi- 
alis, “the immense muscle toward the median 
line.” Situation, in the inner part of the thigh, 
mostly subcutaneous. Origin, the lower part of 
the spiral line of the femur, the inner lip of the 
linea aspera, and the internal condylar ridge; 
also, the tendon of the adductor magnus. Diree- 
tion, down- and forward, then down- and outward, 
Insertion, the inner and upper borders of the 
patella. Action, extension oF the leg. Nerve, the 
anterior crural. 

Vastus Intermedius (Figs. 380, 381).—* The 


ai 


Fi, 392—Vastus intermedius of right side. 
(Testut) 


Fig, 881—Vastus intermedius of 
Heht side: outline and attachment- 
areas. (F. HG) 
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intermediate immense muscle.” Synonym, crureus, “ the leg muscle”—the com- 
mon name, but very faulty, because it implies location in the whereas this 
is a musele altogether in the thigh. Situation, close to the of the femur. 
igin, the upper two-thirds of the anterior surface of the femur, the outer 
in front of and below the origin of the vastus externus, and the lower 
half of the external intermuscular septum, Direction, mainly downward. Tnaer- 
tion, the upper border of the patella. Action, extension of the leg. 
anterior crural. A narrow interval, extending downward from near 
trochanter, separates the vastus intermedius from the internus. 
bone the intermedius and externus are blended, but are distinct from 
elsewhere. 
Slightly distal to the lowest part of the origin of the vastus intermedius a few small 
f toe sya masteron of ihe Lvecjoiat "They a unl wide of a 
0 5 
bern but would better be called musculus articularia genu, “the pe flats muscle,’ 
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Flexors, Exctensors. 
‘Tibialis anterior. tober ae) ‘Tibialis posterior. 
{ Gastrocnemius. 


(Central 
group.) 


Soleus, 
Plantaris. 
Peroneus lon; 
Peroreus asi 


Peroneus tertins. oaber ede.) { 


All of these museles find insertion in the foot, and all arise entirely in the 
leg, excepting two, which have their origin upon the thigh, and, since they cross 
both ae and ankle-joints, are flexors of the leg, when the foot is fixed or fully 
extended, 

The extensors are more numerous and powerful than the flexors, the ip 
which oceupies the central position in the leg acting upon the foot purely as 
extensors. The inner and outer muscles respectively turn the foot inward and 
outward in addition to their work of flexion and extension, 

Tibialis Anterior (Figs. 382, 383).—“ The anterior tibial muscle.” jonyme 
and commoner name, tibialis anticus. Situation, in the front part of the and 
inner side of the foot. Origin, the external tuberosity and upper twocihinds of 
the onter surface of the tibia, and the front of the corresgonndig and adjacent. 
portion of the interosseous membrane. Direction, downward and inward. Jiwer- 
tion, the inner surface of the internal cuneiform and the proximal end of the first 
metatarsal, Action, flexion of the foot, elevation of its inner border, and adduc- 
tion of its distal end. Nerve, the anterior tibial. ; 

4 382, 384). The third fibular muscle.” Situation, 

Origin, the lower fourth of the 
sponding and adjacent portion of the 
ion, downward, then forward and outward. Tnser- 
‘h metatarsal. Action, flexion of the 
action of its distal end. It is ij 

ve, the anterior tibial. 

hind tibial muscle. 
Synonym , deep in the back part 
of the | y the the interosscous 
ja, and the inner 
the inner mal- 
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the three cuneiform, the cuboid, the bases of the second, third, and fourth meta- 
tarsal, and the sustentaculum tali. Aefion, extension of the foot, elevation of its 
inner border, and adduction of its distal end. Nerve, 


the posterior tibial. 

Gastrocnemius (Figs. 387, 888, 391 ).—The belly- 
of-the-leg (or calf) musele.” Situation, superficial in 
the back of the leg. Origin, the outer head: the 
outer side of the external condyle of the femur, and 
the surface just above ; the inner head : the upper part 
of the inner condyle, and the lower end of ihe ridge 
above. Direction, downward. Tnsertion, the hind part 
of the tuberosity of the caleaneum, in common with the 














Fis, 22—Musctes in the right Fi, Fi. 384. —Peroneus tertius of right 
Jeg, viewed from infront. (Testut.) sidu; outline and attachmentareas. sidu - outline and attachment-arcas, 
r (FHL G@) PG. 


soleus. Action, extension of the foot ; also, when the ankle-joint is fixed, flexion 
of the leg. Nerve, the internal popliteal. 
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Soleus (Figs. 389-391).—“ The sole-fish muscle,” so called from its shape. 


ym, gastrocnemius internus, “the internal belly-of-the-leg muscle.” Situa- 
tion, in the buck part of the leg, in front of the gustrocnemius. Origin, the head 


Fig. 91—Miseclos im the outer side of right leg and dorsum of foot. (Testut.) 


and upper third of the hind surface of the fibula, and the oblique line and inter- 
nal border of the tibia to the middle of its shaft. Direction, downward and a 
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little backward. Insertion, the hind part of the tuberosity of the caleaneum, in 
common with the gastrocnemius. Action, extension of the foot. Nerres, the 
internal popliteal and posterior tibial. 

The gastrocnemius and soleus are sometimes and not fancifully considered as 
a single muscle under the name of triceps sure, “ the th musele of the 
ealf”’—the former furnii two heads, and the latter, one. The common tendon 
Gl a at a at ety Gee ne 

e of es, mn to ro, whose 

vulnerable part was his heel. ‘This tendon is the largest in ity ie ube a 











Fic. 39.~Peroneus brevis of right side: outline and 
attechmentarens. (F. H. G.) 


inches long, 
fibres almost to 

scle,” referring to its occasional 
insertion into the plantar | © back of the leg between the 
gastrocnemius and soleus. Origin, the ri above the external condyle of the 
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e 
/ 
/ 


6. 20%.—Plexor longus hallucis of right 

side: Outline and attachment areas. The 

Fi9. 94.—Muscles in the deep layer of the dorsum of the sauscle Is represented ax seen frei the front 
Fight leg. (Tetut) through the bones. (PF. H. ¢ 
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femur. Direction, downward and inward. Insertion, the ealeaneum at the inner 
side of the tendo Achillis. Action, extension of the foot and flexion of the leg. 
Nerve, the internal iteal. 

Peroneus Longus (Figs. 391, 392, 394, 398)—“ The long fibular muscle.” 
Situation, in the outer side of the leg and the sole of the foot. Origin, the outer 
tuberosity of the tibia, the head and upper two-thirds of the outer wach of the 
fibula, Direction, downward to the back of the outer malleolus, forward on the 
outer side of the caleaneum, through the groove of the euboid, inward and 
forward across the sole, Insertion, the base of the first metatarsal and the internal 
cuneiform, Action, extension of the foot, elevation of its outer edge, and abduc- 
tion of its distal end. Nerve, the museulo-cutaneous of the external popliteal. 

Peroneus Brevis (Figs. 391, 393, 385, 398)—‘ The short fibular muscle.” 
Situation, in the outer side of the leg and foot. Origin, the lower two-thirds of 
the outer surface of the fibula. irection, downward to behind the external 
malleolus, then forward and a little downward. Jnsertion, the outer side’of the 
tuberosity of the fifth metatarsal. Action, extension of the foot, elevation of its 
outer edge, and abduction of its distal end. Nerve, the musculo-cutancous of the 
external popliteal. 


MUSCLES MOVING THE DIGITS OF THE FOOT. 
{Those situated entirely in the foot are indicated by a star.) 


Flexors. Extensors, 


Flexor longus hallucis, Extensor proprius hallucis. 

*Flexor brevis hallucis. 

Flexor longus digitorum. Extensor longus digitorum. 
"Flexor accessorius, 

*Flexor brevis digitorum. *Extensor brevis digitorum. 
*Flexor brevis minimi digiti. 

*Lumbrieales. 


Abductors. Adductors. 


*Abductor hallucis. *Adduetor obliquus hallucis. 
*Adductor transversus hallucis. 

*“Abductor minimi digiti. : 

“Interossei dorsales. *Interossei plantares. 


Tn studying the muscles moving the digits of the foot it is unnecessary to 
place in a group by themselves those which act upon the great toe, as was done in 
the case of those of the thumb, for the reason that the first metatarsal bone is as 
fixed as its four fellows, and doe permit the degree and kind of movement 
which are so marked a feature of it action in the hand, 

\ll but four of the twe four members of this group are situated entirely 
in the foot. 

Plexor ¢ long flexor of the t 
toe.” Si lk igus po ong flexor of the thumb of 
the foot. m, deep in the back of the leg on the outer side and in the 
sole. Origin v ‘ds of the surface of the fibula, and a little of 
the inteross } Direct ward and inward, behind the 
inner malk 
sole. Tnser 
digit, Acti he great toe. ve, the posterior 
tibial. 

Flexor Brevis Hallucis (Figs. 396, 399). ¢ short flexor of the great toe.” 





MUSCLES MOVING THE DIGITS OF THE FOOT. 331 


Synonym, flexor brevis Hicks pedis, “ the short flexor of the thumb of the foot.” 
Situation, in the third layer of the muscles 
of the sole on the inner side.‘ in, the 
inner border and under surface of the cuboid, 
and the cuneiform tendon of the tibialis pos- 
terior. Direction, forward and inward. Jnser- 
tion, one (the inner) tendon: the inner side of 
the base of the first phalanx of the t toe 
on the plantar aspect, fused with the abductor ; 
the other tendon: the outer side of the same 
bone, symmetrical with the inner tendon, and 
conjoined with the adductor, Each of these ten- 
dons encloses « sesamoid bone, and between them 
lies the tendon of the long flexor of the great toe, 
Action, flexion of the whole of the great toe. 
Nerve, the internal plantar. 

Flexor Longus Digitorum (Figs. 394, 397, 
398).—* The long flexor of the digits ” of the 
foot, meaning the four small toes. Synonym, 
flexor perforans sbetiorut pedis, “ the perforat- 
ing flexor of the digits of the foot,” referrin, 
to the passage of its tendons of insertion throu 
the corresponding tendons of the flexor brevis 
digitorum. Situation, deep in the back of the 
leg on the inner side, and in the sole. Origin, 
the middle two-fourths of the inner part of the 
hind surface of the tibia. Direction, downward 
behind the inner malleolus, then forward and out- 
ward into the sole, Insertion, by four tendons, 


each into the este a third pianist on the 
lantar surface. The undivided tendon is super- 
cial to that of the flexor longus hallucis. ch ef tes ig al Tin bly ‘of the leser 


digital tendon perforates the corresponding ten- —Hfgh{s,'mbn! Migitt hes been removed. 
don 


of the flexor brevis, just as the flexor pro- 
fundus perforates the flexor sublimis in the hand. Aetion, flexion of the last 
phalanges of the four small toes. Nerve, the posterior tibial. 

Flexor Accessorius (Fig. 399)—‘ The adjunct flexor,” this being assistant to 
the flexor longus digitorum. Synonyms, flexor acecssorius digitorum pedis and 
quadratus plante, “the square muscle of the sole.” Situation the hind part 
of the second muscular layer of the sole. Origin, the calcaneum—one head 
heing attached to the inner surface, the other to the outer surface in front of the 
external tubercle. Direction, forward. Insertion, the outer (hind) border and 
upper surface of the tendon of the flexor longus digitorum. Action, flexion of 

¢ four small toes, It also brings the line of action of the flexor longus digito- 
tum into the long axis of the foot, Nerve, the external plantar. 

Brevis Digitorum (Fig, 400).—* The short flexor of the digits,” mean- 
ing the four small toes. Synonym, flexor perforatus digitorum pedis, “the per- 
forated flexor of the digits of the foot.” Situation, in the first muscular layer 
of the sole, midway between its sides. Origin, the front of the inner tubercle 
of the caleaneum. Direction, forward. Insertion, by four tendons into the sides 
of the second phalanges of the four small toes on their plantar aspect. Each 
tendon is forated opposite the first phalanx by the corresponding tendon of 
the long flexor. Action, flexion of the second phalanges of the four small toes, 
Nerve, internal plantar. 

Flexor Brevis Minimi Digiti Pedis (Fig. 399)—*‘‘ The short flexor of the least 

* The layers of plantar muscles are numbered from the surface of the sole upward, us they oceur 

im. 


in dissect 
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igit of the foot”—i. ., of the little toe. Synonym, flexor digiti quinti brevis, 
ag short flexor of the fifth digit.” Situation, in the third Gaameiaeta of the 


phalanx, Aeti 
second and thin’ 
for the others, the 


sole on its onter border. Origin, the under*surface 
of the base of the fifth metatarsal. is 
forward, Insertion, the outer side of the base o 
the first phalanx of the fifth toe on its plantar 
aspect, Action, flexion of the fifth toe. Nerve, 
the external plantar, 

Lumbricales (Fig. 399)—*The earth-worm 

blance to com- 


from the digital tendons of the flexor | igi- 
torum, the first from the inner margin of the inner 
tendon, and each of the others from the two ten- 
dons between which it lies. Direction, forward to 
the inner side of the four small toes. Jnsertion, 
the extensor tendon on the dorsum of the first 


‘Fro. 29% —Tendons in the right sole. (Tostut,) 


| phalanges ; second, extension of the 
or the inner one, the internal plantar; 





—— 
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Extensor Proprius Hallucis (Figs. 382, 401, 402).—* The proper extensor of 
the great toe.” vi ha extensor longus hallucis; extensor proprius pollicis, 
extensor pollicis pedis. “ Proprius” is preferable to “ longus” in naming, 
this muscle, use extension of the great toe is partly effected through th 
inner tendon of the extensor brevis digitorum, a muscle not special (proprius) to 





Fig, 399 —Plexor accessorius and lumbricales Fra, 400. —Muscles of the superficial layer of the 
of right foot. (Testut,) tight foot, (Testut,) 


this digit, but also concerned in extending three other toes. Situation, in the front 
of the leg and dorsum of the foot. Origin, the middle two-fourths of the anterior 
surfiwe oF the fibula and adjacent part of the interosseous membrane. Direetion, 
downward, through the annular ligament, then forward, inward, and a little 
downward. Insertion, the dorsum of the base of the last phalanx of the hallux. 
Action, extension of great toe. Nerve, the anterior tibial. 

Extensor Longus Digitorum (Figs. 382, 403).—* The long extensor of the 
digits,” meaning the four small toes. Situation, in the front of the leg and dor- 
sum of the foot. Origin, the external tuberosity of the tibia, the head and two- 
thirds of the anterior surface of the fibula, and a little of the upper part of the 
interosseous membrane. Direction, downward through the annular ligament, 
then forward and a little downward. Insertion, by a tendon for each of the 
small toes, Each tendon divides into three parts, of which the middle is attached 
at the base of the second phalanx on its dorsal aspect, the lateral parts uniting 
and finding attachment at the base of the last phalanx. Action, extension of 
the four small toes. Nerce, the anterior tibial. 

Extensor Brevis Digitorum (Figs. 404, 401)—The short extensor of the 
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digits” of the foot. Situation, in the dorsum of the Origin, the front of 


the upper and outer surface of the caleaneum. Direction, forward, and 
ered downward. Insertion, by four tendons: the first at the base of the 


. 





Fio, 401.—Muacles in the outer side of right leg and dorsum of foot. (Testut.) 


first phalanx of the great toe on its dorsal axpect ; the others on the outer borders 
of the long extensor tendons of the second, third, and fourth toes respectively. 
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Action, of the first tendon: extension of the first phalanx of the great tov, and slight 
adduction ; of the others: assistance to the long extensor. _Nerre, the anterior tibial. 
Tt should be observed that this muscle not act upon just the same digits 
as does the long extensor. The extensor brevis is i into the great toe, but 
not into the little ; the extensor longus into the little toe, but not into the great. 


Sa Sena Oh right Maes oe easter one sigan right side: 


Frio, 402,—Extensor | poe 
outline and attachmentatrens. (F. 


Abductor Hallucis (Figs. 400, 401).—* The abductor of the great toe.” 
Synonym, abductor pollicis pally “the abductor of the thumb of the foot.” 
Situation, in the first muscular layer of the sole on the inner side. Origin, the 
inner tubercle of the caleaneum. Direction, forward and a little inward. Jnser- 
tion, the inner side of the base of the first phalanx of the great toe, conjoined 
with the inner head of the flexor brevis hallucis. Action, abduction and flexion 
of the toe, Nerve, the internal plantar. 

Minimi{ Digiti Pedis (Figs, 400, 404).—“ The abductor of the smullest 
digit of the foot.” Synonym, abductor digiti quinti, “the abductor of the fifth 
digit.” Situation, in the first muscular layer of the sole on the outer side. 


outline and attachinent-areas, 
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Origin, both tubercles of the caleaneum. Direction, forward and a little outward. 
Insertion, the outer side of the base of the first phalanx of the little toe, in com- 
mon with the short flexor of that toe. Action, abduction of the fifth digit. Nerve, 
the external plantar, 

Interossei Dorsales Pedis (Fig. 405).—* The dorsal interosseous muscles of the 
foot.” Number, four. Situation, one in each of the four spaces between the 
metatarsal bones. Origin, each from the adjacent sides of two metatarsal bones. 
Direction, forward. Insertion, the bases of the first 
phalanges, as follows: the first to the inner side of 
the second toe, the second to the outer side of the 
second toe, the third to the outer side of the third 
toe, the fourth to the outer side of the fourth toe ; 

x 0 





Fi0. 404 —Extensor brovis digi Fra, 400,—Interossei doraules of right foot, The line zz is 
torum of right foot. “Erentut,) ne that from which abduction is made. (Testut.) 


also, each to the extensor tendon of the corresponding toe. Action: each 
abducts from a line drawn through the long axis of the second toe. 

acting on the second toe are alternately abductors and adductors: when one of 
them has abducted the toe, the other restores it to its attitude of rest by adduction. 
The dorsal interossei also flex the first phalanges, and afterward extend the second 
and third. Nerve, the external plantar. 

Adductor Obliquus Hallucis (Fig. 406)—* The oblique adductor of the t 
toe.” Synonym, adductor pollicis pedis, “ the adductor of the thumb of the foot.” 
Situation, in the fore and middle part of the third muscular layer of the sole. 
Origin, the proximal ends of the second, third, and fourth metatarsals. Diree- 
tion, forward and inward. Insertion, the outer side of the base of the first 
phalanx the great toe, in common with the adductor transversus and the 
outer head of the flexor brevis hallucis. Action, adduction and flexion of the 
great toe, Nerve, the external plantar, 

Adductor Transversus Hallucis (Fig, 406)—*“ The transverse adductor of the 
great toe.” Synonym, transversus pedis, “the transverse muscle of the foot.” 
Situation, in the third muscular layer of the sole, across the distal end of the 
metatarsus. Origin, the lower metatarso-phalangeal ligaments of the outer three 
toes and the transverse metatarsal ligament. Direction, transversely inward, 
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Insertion, the base of the first phalanx of the great toe, conjointly with the adduc- 
tor obliquus and the outer head of the flexor brevis. Action, adduction of the 
great toc. Nerve, the external plantar. 
Interossei Plantares (Hig. 407).—‘ The plantar interosseous muscles,” Number, 
three. Sifuation, the second, third, and fourth spaces between the metatarsal bom 
on the plantar aspect, Origin, the inner ai 
under surfaces of metatarsal bones, as follows : 
the first on the third bone, the second on the 
fourth, the third on the fifth. Direction, forward, 
Insertion, each on the inner side of the base of 
the first phalanx of the corresponding toe and 


FIRDT PLANTAR 
INTEROSSEOUS 


z 
eee ne Io cic pene gn he Tet a 
its extensor tendon. Action, adduction toward the second toc; also, flexion of 
the first phalanges, and afterward extension of the second and third phalanges. 
Nerve, the external plantar. 

The interosseous muscles, the abductor and the two adductors of the hallux, 
and the abductor minimi digiti are physiologically upon the same plane, forming 
a group whose members produce the lateral movements of the toes. The great 
toe has one muscle (abductor hallucis) inserted on the inner side of the base of 
the first phalanx, and two adductors on the opposite side of the same bone ; each 
of the other toes has two muscles similarly attached. They are arranged as fol- 
lows, the inner muscle in each case being named first: the second toe has the first 

interosseons and the second dorsal interosseous ; the third toe has the first 

lantar interosseous and the third dorsal ; the fourth toe has the second plantar 
interosseous and the fourth dorsal ; the fifth toe has the third plantar interosseous 
and the abductor ininimi digiti. ‘The interossei inserted upon the second toe are 
alternately abductors and adductors; the other dorsal interossei are always 
abductors, and all of the plantar interossei are adductors, the middle line of the 
second toe when at rest being the line from and to which movements are reckoned. 
Compare this arrangement with that of the homologous parts in the upper limb. 


Psoas Parvus (lig. 345).—‘‘The little loin-musele” is small, flat, inconstant, of irregu- 
DipetRPeIat trot of the pecs magnus, Most. frequoatly’# artes fom the bodies of 
a : 
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and the hi lumbar vertebree and the dise between them. Its body is 
elo anon ed wih the iliac fascia, is inserted into the ilio-pectineal emi- 
Lie 


@ tensor 


Mouscies wich Move tHe Lower Lom, Grourep accorprxe To THe 
TION, 


In the Pelvis and Upper Part of the Thigh, 
Nliacus. 


Psoas magnus. 
Jn the Region of the Buttock, 
Gluteus maximus, iformis, Obturator internus. 
Gluteus medius, Obturator externas. Gemellus inferior, 
Glutens minimus, Gemellus superior. Quadratus femoris. 
In the Front of the Thigh, 
Tensor vaginwe femoris, Reectus femoris. ‘Vastus internus, 
Sartorius, ‘Vastus externus. Vastus intermedius, 
In the Back of the Thigh, 
Semimembranosus, Semitendinosus, Biceps flexor cruris, 
In the Mesial Part of the Thigh. 
Adductor magnus, Adductor brevis. Pectineus, 
Adduetor longus. Adduetor gracilis, 
In the Front of the Teg. 
‘Tibialis anterior, Extensor proprius hallucis. 
Extensor longus digitorum, Peroneus tertius. 
In the Outer Part of the Leg. 
Peroneus longus, Péroneus brevis. 
In the Back of the Leg. 


Superficial Flexor longus hallueis, 
group. Flexor longus digitorum, 
Tibialis posterior, 
In the Dorsum of the Foot. 
Extensor brevis digitorum. 
In the Sole of the Foot, 


Abduetor hallueis, ) First (Se “ 
: rae ( iper- Flexor accessorius, | Second 
Blexor brevis digitorum. f foiat) layer, Laumbricales tie 


Soleus. 
Plantaris. 


Gastrocnemius. \ Poplitens, 


Abduetor minimi digiti. 

Flexor brevis hallucis. 7 

Adduetor obliquus hallucis. Third  Interossei plantares. Fourth 
Addocetor transversus hallucis. { ayer.  Interossei dorsales pedis. J layer. 

Flexor brevis minimi digiti, 

The muscles of the lower limb having been considered in groups according 

to their function and according to their situation, it is advisuble for the student 

ke other classifications of them, in order to view them from as many 

and thus obtain a more intimate acquaintance with the subject. 

ing to the bones which they connect, as those connecting 

mur, with the tibia, with the fibula; the femur with the 

he tibi: a ith the um ; the tibia 

- Then let him 

wn by plane sections 

n the arteries will 

descriptive anatomy 

u yolog up all of the mus- 

Other methods may ypted—the more 

. but those suggested are among the best. 
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THE MUSCLES OF THE TRUNK. 


These will be considered in three groups, as follows : 
A. The museles of the back, including those in the dorsum of the neck. 
B. The muscles of the abdomen. 
C. The muscles of the thorax. 


THE MUSCLES OF THE BACK, 
including the Dorsum of the Neck. 

The muscles situated in the back of the trank and neck are arranged in a 
number of groups, which are usually described as layers, although the lamination 
of those most deeply located is not distinct. 

The first, or #uperficial layer, comprising the trapezius and latissimus, and the 
second layer, made up of the levator seapule and the two rhomboidei, have already 
been deseribed in connection with the muscles of the upper limb, as they func- 
tionally belong in that class. 


Muscles in the Third Layer of the Back. 


Serratus posterior superior. Splenins capi 
Serratus posterior inferior. Splenius cervicis, 


gut Seg ealee tn a Inyer of the buck. ‘The serratus posterior tnferior Is shown in the next 


Dusen 
Serratus Posterior Inferior (Fig. 408).—“ The upper, hind, saw-toothed muscle.” 
Bitoni, aerraine posticus superior, Situation, at the base of the neck and upper 


part of 


thorax, nearly covered by the levator scapule and rhomboidei, Ori- 
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aT 


gin, the lower part of the nape Haamank And th the spines of the last cervical and 


two or three upper thoracic vel 

down- and outward. Insertion, the Sond an third, 
fourth, and fifth ribs beyond their angles, Action, 
elevation of the ribs of its insertion. Nerves, the 
second and third intercostals. 

Serratus Posterior Inferior (Fig. 409)—* The 
lower, hind, saw-toothed muscle.” — Synonym, ser- 
ratus posticus inferior, Situation, the upper loin 
and lower thoracic regions. Origin, the spines 
of the lower two thoracic and upper two or three 
lumbar vertebree. Direction, outward and upward, 
Insertion, the lower borders of the lower four or 
five ribs, beyond the line of the costal angles. 
Action: it draws the lower ribs backward and 
downward, Nerves, the tenth and eleventh inter- 
costal. 

Splenius Capitis( Fig. 408).—* Thestrap-shaped 
musele of the head.” Situation, in the back of the 





Fi0, 490-~Muscles in the second layer of 
the buck andon the dorsum of the shoulder. 
(Testut,) 





Fro, 10 Brector apium, superficiak 
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neck, in front of the trapezius. Origin, the lower two-thirds of the nape ligament, 
and the spines of the ereetih cervical and first and second thoructe patatine! 
Direction, upward and outward. Insertion, the mastoid process of the temporal, 
and the superior curved line of the occipital. Action, extension of the head, and 
its rotation to the side on which the muscle lies. Nerve, external branches of the 
dorsal primary divisions of the middle cervical. 

Splenius Cervicis (Fig. 408)—* The strap-shaped muscle of the neck.” Syn- 
onym, splenius colli. Situation, in the back of the neck, in front of the trapezius, 
Origin, the spines of the third, fourth, and fifth thoracic vertebre. Direction, 
upward, outward, and forward. Insertion, the hind tubercles of the transverse 
processes of the upper two, three, or four cervical vertebre, Action, extension 
of the neck, and its rotation to the side on which the muscle lies, Nerves, exter- 
nal branches of the dorsal primary divisions of the lower cervical. 


Muscles in the Fourth Layer of the Back. 


meh bett layer is formed by the erector spina (the erector of the spine— 
that is, the muscle which extends it). It constitutes the ter part of the long, 
rounded mass, which runs parallel to the series of vertebral spinous processes, 
and projects so far backward that, when a view is taken of the entire back, the 
bones seem to be sunk in a valley between two mounts, instead of protruding 

icuously, as in the skeleton. 

he Brector Spine (Fig. 410) is a compound muscle, beginning below in a 
ingle mass, but soon dividing into three portions, which pass upward and end at 
ifferent heights, that nearest the middle line going no further than the upper 

of the thorax, the outermost passing well into the neck, and the middle 
reaching to the base of the skull. The second and third of thesedo not proceed 
to their respective destinations uninterruptedly, but by a series of steps, each 
making ‘The arrangement suggests the simile of scaling a cliff: as the 


three. 

musele climbs up the back, it does not relinquish one foothold until it has estab- 
aT a new one—it takes a fresh grip before it lets go the old; and, as a result, 
there is not merely continuity of structure, but overlapping, one segment begin- 
ning back (sometimes fur back) of the ending of the segment below it, The 
various ions are described as separate muscles. The name erector spina 
properly includes them all; but it is often used. in a restricted sense to designate 
the undivided mass from which these prolongations arise. 


Scheme of the Evectar Spine. 
Outer division : 
Tlio-costalis, 
Acoessorius ad ilio-costalem. 
Cervicalis ascendens. 


Middle division : 
Longissimus dorsi. 
‘Transversalis cervicis. 
‘Trachelo-mastoideus. 


Erector spine 


Inner division : 
Spinalis dorsi. 


The Erector Spine arises from the lowest two or three thoracic and all o 
lumbar and sacral spines, the transverse processes of several lower thoraci 
tebre, the lower and back part of the sacrum, and the hind fifth of the iliae 
crest. From this beginning come the three divisions—the outer, the middle, 
and the inner. 

‘The outer division starts off just below the last rib as the ilio-costalis (Fig. 
410), #0 called from its connecting the ilium with certain ribs. It is also known 


ae 
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ae the sacro-lumbualix, as it begins in the tera! region and rans to the lumbar. It 
is inserted into the lower six or seven ribs at their angles, or in the line of the cos- 
fal angles. From the same ribs, a trifle toward middle line from these 
points of insertion, springs the accessorius ad ho eoeaiee ied A411), “ the adjunct 
to the ilio-costalis,” whi up and is inserted into the six ribs (at the 
angles of those below the first, and on that one near the tubercle), and the trans- 
verse process of the vertebra prominens. On the four or five ribs above those 
from which the accessorius arises, a little mesially from its line of costal insertion, 
are the points of origin of the cervicalis ascendens (Fig. 411), “ the ascending neck 
m which thus sustains a relation to the accessorius like that of the latter to 
the ilio-costalis. It is inserted into the transverse processes of the fourth, fifth, 
and sixth cervical vertebra, These three muscles—the ilio-costalis, aceessorius, 
and cervicalis ascendens—are in appearance and in effect practically one. 

The middle and largest division of the ercctor spinw begins as the longissimus 
dorsi (Figs. 410-412), “the longest muscle of the back.” It is inserted into the 
transverse processes of all the thoracic and the accessory processes of the lumbar 
vertebrie, and into most of the ribs between the tubercles and angles, Its upward 
prolongation is called transversalis cervicis (Figs. 410-412), a name which refers 
to the attachments of the muscle to transverse processes. It arises from the 
transverse processes of from four to six upper thoracic vertebre, internally to the 
insertions of the longissimus, and is inserted into the transverse processes of cer- 
vieal vertebre from the second to the sixth. The last ent of this division is 
the trachelo-~mastoideus (Figs. 411-413), “ the neck-mastoid muscle,” so called from 
its situation and insertion. It arises from the transverse processes of from four 
to six upper thoracic vertebre with the transversalis cervicis, and also from the 
articular processes of the lower three or four cervical ; and it is inserted into the 
mastoid fees of the temporal. 

The and smallest division is nearest the median line, and is given off 
from the main mass of the erector above the middle of the thorax. It is called the 
aspinalis dorsi (Fig. 410), “the spinal muscle of the back,” with reference to its 

iy attachments, It is a continuation of that portion of the common mass 
which arises from the lumbar and thoracic spines, «nd is inserted into the spines 
of a variable number of vertebre in the upper thoracic region. 

The effect of this arrangement is such that the erection of the vertebral 
column is accomplished, not as it would be by a muscle which had no attach- 
ments between sacrum and cranium, but by a continuous succession of con- 
tractions from one small division of the column to another only a short distance 
away. Thus, a variety of actions is effected, and strength and steadiness of move- 

wis neve ly of th hrough the dorsal 

nervous supply of the entire series comes through the dorsal primary 
branches of the ual nerves. 


Muscles in the Fifth Group of the Back. 


The jifth series of muscles lies in front of the erector spinw. They are all 
characterized by the direction of their fibres, which is from below upward and 
inward. Nearly all of the points of origin are on transverse processes of ver- 
tebre, and most of the insertions are on spinous processes, the fibres passing from 
a transverse process to the spinous process of the fourth, fifth, or sixth vertebra 
above. They are the following : 

Complexus, —__Multifidas, _ 
ispinalis corvicis. Rotatores. 
Semispinalia dorsi. 

Complexus (Wigs, 415, 411), “the intricate muscle,” sometimes is called semi- 
apinalis “tig but without good reason; for the term “semispinalis” in con- 
nection wi mie muscles is used to signify that one attachment is upon spinous 
processes of vertebrw. It arises from the transverse processes of the upper six 
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or seven thoracic vertebre and the last cervical, and from the articular pr 

of cervical vertebra from the third to the sixth. It is inserted into the 
occipital bone, on the mesial part of the surface 
between the curved lines. ¢ portion nearest 
the middle line is somewhat detached, and has 
a tendinous inscription about half way of its 
length, on account of which it is often reckoned 
as a separate muscle, the biventer cervicis. The 
complexus extends the head, drawing it to one 
side. Its nerve-supply is from several upper 
cervical nerves. 

Somispinalis cervicis (Fig. 412), the name 
meaning “ the musele of the neck, one extremity 
of rahich is attached to spinous processes,” arises 
from the transverse processes of the upper five 
or six thoracic vertebrw, and is inserted into 
the spinous processes of cervical from the second 
to the fifth. It extends the neck, and rotates it 
to the opposite side, Its nerves are branches 
from the lower cervical and upper thoracic, 

Semispinalis dorsi (Fig. 412), * the muscle of 
the back, one end of which is attached to 
spinous processes,” arises from the transverse 
processes of thoracic vertebre from the sixth 
to the tenth, and is inserted into the spinous 
processes of the last two cervical and of the 
upper four, five, or six thoracic yertebre. Its 
principal action is extension of the lower ceryi- 





Fic. 413,—Trachel id and com: papa) | ts 
plexus (fete) cal and upper thoracic regions. It is supplied 


. by thoracic spinal nerves. 

Multifidus (Fig. 412), “the many-cleft muscle,” oceupies the greater part of the 
gutter beside the vertebral spines from the sacrum to the axis. Its fibres pass 
from some part (usually a process) of one vertebra to the spinous processes of 
several vunabie aboye it, generally the second, third, and fourth, It arises from 
the groove on the back of the sacrum, the mammillary processes in the lambar 
region, the transverse in the thoracic region, and the articular of the lower four 
cervical vertebr:, and is inserted into all the spinous processes of the trae ver- 
tebre. It extends, bends sidewise, and rotates to the opposite side the spinal 
column. The posterior branches of the spinal nerves supply it. 

Rotatores, rotators of the spine, lie covered in by the multifidus, and are by 
some regarded as part of it. They are constant only in the thoracie region, are 
eleven in number, and each passes between the transverse process of one vertebra 
and the lamina of the next above. They produce rotation of the spine to the 
opposite side, and also bend it backward and sidewise. Their nerves are the 
thoracic. 

In the cervical and lumbar regions are found a series of small muscles, called 
interspinales, which pass from one spinous process to the next above ; and another 
series, the intertransversales (intertransversarii), which connect one transverse pro- 
cess with the next above. The former assists in extension of the spine, the latter 
in its lateral flexion. 











Sunocerrrran Musenes. 


Reetus capitis posterior major. Obliquus capitis inferior. 
Rectus capitis posterior minor. Obliquus capitis superior. 


Rectus Capitis Posterior Major (Fig. 412)—The name means literally “the 
greater straight hind muscle of the head.” It arises from the spine of the axis, 
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passes upward and outward, and is inserted into the outer part of the inferior 
curved line of the oceipital, and the surface in front of it. It extends the head, 
and rotates it to the same side. The suboccipital nerve supplies it and all the 
others of this i ae 

Rectus Capitis Minor (lig. 412), “the smaller straight bitid muscle 
of the head,” arises on the tubercle of the posterior arch of the atlas, runs upward 
and outward, and is inserted into the inner part of the inferior curved line of the 
occipital and the area in front of it, It extends the head, 

Obliquus Capitis Inferior (Fig. 412), “the lower oblique muscle of the head,” 
arises from the spine of the axis, goes upward and outward, and is inserted into 
the transverse process of the atlas. Its principal action is to rotate the atlas to 
the same side. 

Obliquus Capitis Superior (Fig. 412), “the upper oblique musele of the head,” 
arises from the transverse process of the atlas, passes upward, backward, and 
inward, and is inserted into the surface behind the inferior curved line of the 
occipital. Tt extends the head. 

he three-sided space enclosed by the rectus major and the two obliqui is the 
suboceipital triangle. 


THE MUSCLES OF THE ABDOMEN. 


Reetus abdominis. Obliquus externus abdominis, ‘Transversalis. 
Pyramidalis, Obliquus internus abdominis. Quadratus lumborum. 


Of these muscles the rectus and pyramidalis are in front, the quadratus is 
behind, and the contractile portion of the obliquus externus, obliquus internus, 
and transversalis are at the side, their fibrous part ex- 
ang forward and inward to the median line of the 

ly. 

Rectus Abdominis (Fig. 414)— The straight mus- 
cle of the abdomen.” Situation, in the front wall of 
the belly. Origin, the pubic crest and symphysis, the 
tendon from the latter point coming from the opposite 
side and crossing its fellow, Direction, upward, curv- 
ing with convexity forward, corresponding with the 
contour of the belly. Insertion, the fifth, sixth, and 
seventh costal Soult Several tendinous intersec- 
tions (inseriptiones tendinee: or linew: transverse), usually 
not oceupying the whole thickness of the muscle, cross 
it, generally one at the level of the ensiform appendix, 
one at that of the navel, one between these, and often 
one below. The sheath of the muscle is formed by the 
tendons of the lateral muscles, (See below.) Action, 
depression of the thorax, and compression of the ab- 
dominul viscera, Nerves, the lower intercostal and the 
ilio-hypogastric. 

‘The three lateral muscles constitute three nearly 
co-extensive layers, and their broad tendons of inser- 
tion (called “aponeuroses”’), separate at first, 
blended along a slightly curved, nearly ve 
(called tinea semilunaris, “the half-moon line”) just s 
the outer edge of the rectus. This combined tendon 
then splits vertically into laminwe of equal thick: 
which separate and embrace the rectus, one i in 
front, the other behind, and finally meet again at the Fig, 414—Rectus abdominis 
median line, where they fuse with each other and with  {%4 obliquus intermus of right 
the corresponding structures of the opposite side, mak- 
ing a aaa perpendicular, fibrous band called tinea alba, “the white line,” 
which rans from ensiform process above to symphysis pubis below. The inelu- 
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sion of the rectus by these tendons obtains, however, only in the upper three- 
fourths of its extent; the tendons all pass in front of the muscle in the lower 
quarter, leaving the corresponding hind surface free. 

(Pig. 414).—* The pyramidal muscle.’ Tt arises from the front 
of the o pubis, rans up in the sheath of the rectus a short distance, and is in- 
serted into the linea alba. It is very inconstant in presence, size, and shape. It 
is adjunct to the rectus. Its nerves are the eleventh and twelfth thoracic and the 
ilio-hypogastrio. 

Obliquus Externus Abdominis (Fig. 415).—“ The external oblique muscle of 
the abdomen.” Situation, superficial, in the side and front walls of the belly. 
Origin, the outer surface of the lower eight ribs. 

Direction, downward in the hind part; downward, 
forward, and inward elsewhere. Insertion, the front 
half of the outer lip of the iliac crest, the pubie spine 
and erest, the ilio-pectineal line, the front of the sym- 
physis, and the linea alba. The points of origin make 
a saw-toothed line, the upper digitations interlocking 
with similar points of the serratus magnus, the lower 








Fra, 415,—Obliquin nus 
abdominis of right side. (Testut) Fin. 416.—External abdominal ring of right side. (Testut.) 





with those of the latissimus. The tendon of insertion is a broad sheet, which 

es to the mid-line, and there fuses with its fellow opposite and with the ten- 
as of the internal oblique and transversalis. The part of the tendon extend- 
ing from the anterior superior iliac spine to the pubic spine is thicker than the 
rest, and its edge is curled backward, forming a narrow shelf, This thick part is 
the inguinal ligament, commonly called Poupart’s ligament. From its pubic end 
extends backward to the neighboring extremity of the ilio-pectineal line a flat, 
triangular process, having a free, concave outer border, and known as Gimbernat’s 
ligament, or the lacunar ligament, From this last a small, fibrous band, the d¥an- 
gular ligament, rans upward and inward behind the lower part of the external 
abdominal ring and its inner pillar, and its fibres mingle with those of its oppo- 
e fellow. Just above the pubie body the tendon presents an opening, the 
external abdominal ring (Fig. 416), which results from a separation of the 
fibres, The aperture slopes upward and outward, and would be triangular 
were it not for certain fires, which cross all but the lowest and widest inch 
, and are called infercolumnar, because they are between the pillars, as the 
inner (upper) and outer (lower) edges of the tendon, which margin the sides 
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of the hole, are called. The inner pillar runs to the sym is and the ‘ite 
pubic bone, the right pillar avatlanhlag the left. The ales pillar is attached 
to the spine of pubic bone. Thus, the ring is bounded below by the 
pubic crest, above by the inner Me outside by the intercolumnar fibres, and 
elsewhere by the outer pillar. ‘The ring is eerie by the spermutic cord in the 
male, by the round ligament of the womb in the female, and ix the superficial 
extremity of the inguinal canal, which will be deseribed after this set of muscles 
has been considered. From the intercolumnar fibres a thin layer, the infercolimmar 
fascia, is prolonged downward over the cord and testis. Action, compression of the 
abdominal viscera, rotation of the pelvis to the same side, flexion of the pelvis on 
the chest. Nerves, the lower intercostal, the ilio-inguinal, and the ilio-hypogastric, 
Obliquus Internus Abdominis (Fig. 414).—“ The internal oblique muscle of the 
abdomen.” Situation, in the side and front of the belly-wall, next deeper than 
the external oblique. Origin, the outer half of the inguinal ligament, two-thirds 
of the middle lip of the iliac crest, and, slightly, the lumbar fascia, Direction, in 
general, fiewan; inward, and upward ; also, directly upward behind, and down- 
ward in front. Insertion, the lower borders of the costal cartilages from the 
twelfth to the seventh, the ensiform process, the linea alba, the crest of the os 
pubis, and the ilio-pectineal line, The portion inserted into the pubic bone and 
iio-pectineal line enters into the formation of the conjoined tendon of the internal 
oblique and transversalis, The lower portions of the internal oblique give off a 
series of muscular slips, whieh are arranged in loops in front of and embracing the 
spermatic cord. They constitute the eremaster muscle(* the supporting muscle”), 
and the areolar tissue in the spaces between them is the cremasterie fascia. The 
eremaster lifts the testicle. mace internal oblique compresses the abdominal 
viscera, depresses the ribs, flexes the chest upon the pelvis, and rotates it to the 
side on which the muscle acts. Nerves, the tlio-hypo- 
gastric, ilio-inguinal, and lower intercostals. 
‘Transversalis Abdominis (Fig. 417)—* The trans- 
verse muscle of the abdomen.” Synonym, transversus 
abdominis. Situation, deep in the side and front 
walls of the belly. Origin, the inner surfaces of the 
lower six costal cartilages, the transverse processes of 
the lumbar vertebre, the anterior two-thirds of the 
inner lip of the iliac crest, and the outer third of the 
inguinal ligament. Direction, forward and inward, and 
in lowest part downward. Insertion, the linea alba 
and (by the conjoined tendon of this muscle and the 
internal oblique) the crest of the os pubis and the 
neighboring part of the ilio-pectineal line. The trans- 
versalis at its upper origin interdigitates with the 
diaphragm. Between its costal and iliac regions its 
origin is tendinous, and lies between the erector spine 
alt quadratus lumborum. This tendon is otherwise 
known as the middle layer of the lumbar fascia, and 
extends from the last rib to the ilio-lumbar ligament. 
Action, com ‘ion of the abdominal viscera. Nerves, 
the lower intercostal, ilio-hypogastric, and ilio-in- 
guinal. The muscular fibres at the upper third of the 
transversalis extend toward the middle line so far as 
to lie behind the rectus. 
It is well to note that the three muscles in the side 
y, a8 follows : 
the outer muscle to the outer surface and outer lip, the 
inner muscle to the inner surface and inner lip, the mid~ 
dle muscle to the middle surface (the border) and the middle lip. The obliquity 


i 
domi 
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of the fibres of these muscles to each other contributes greatly to the strength of 
the abdominal wall, and is a safeguard against hernia. 

The Inguinal Canal is a erevice between the structures of the abdominal wall 
in the region of the groin, through which passes the spermatic cord or the round 
ligament of the uterus, according to the sex of the individual. It is an inch and 
a half Jong, extending obliquely downward and toward the middle line from an 
aperture, called the internal abdominal ring in the transversalis fascia, a fibrous 
layer whieh lines the deep surface of the transversalis muscle, This ring is on a 
line midway between the anterior superior iliac spine and the pubic symphysis, 
and about half an inch above the inguinal ligament. The eanal ends at the ex- 
ternal abdominal ring in the tendon of the external oblique musele. Its imme- 
diate boundaries are as follows: below, the inguinal ligament and Gimbernat’s 
ligament; above, the arching portion of the internal oblique and transversalis 
muscles ; behind, the transversalis fascia, and the conjoined tendon of the internal 
oblique and transversalis muscles ; in front, the internal oblique in the upper part 
of the canal, the tendon of the external oblique in the lower and greater part, 

Quadratus Lumborum (Fig. 345).—‘ The square musele of the loins.” Situa- 
tion, in the hind wall of the abdomen. Origin, the back part of the inner lip of 
the iliac crest, the iliolumbar ligament, and the transverse processes of several 
lower lumbar vertebrx, Direction, upward. _Tiwertion, the last rib and the trans- 
‘verse processes of several upper lumbar vertebrie, Action, depression of the last 
rib and lateral flexion of the spine. Nerves, the last thoracic and the upper 


lumbar, 

THE MUSCLES OF THE THORAX. 
Diaphragma, Intercostales interni. Triangularis sterni. 
TA externi. Levatores costarum. Sibeceales 


Diaphragma (Figs. 418, 419)—‘“ The diaphragm,” meaning etymologically 


fe, 
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fj 





Frio, 418,—Dlnphragin, viewed from in front. (Testut.) 


“a partition.” Synonym, the midriff. The diaphragm is the septum between 
the two great cavities of the trunk, forming the convex floor of the thorax and 
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the vaulted roof of the abdomen. Its tendon is centrally located, and is, conse- 
quently, its highest part; and to this the muscular portion, which is peripheral, 
rises from its extensive origin at the lower boundaries of the thoracic jaawork 
—ihe sternum, some costal cartilages, several vertebre, and certain fibrous bands 
between these vertebre and the last rib. 

From the front of the bodies of the upper two lumbar vertebne (on the right 
side one or two more) and the related cartilages rise two processes, called erura, 
which mnite and arch over the aorta just below the last thoracic vertebra, the 
mesial fibres crossing to the opposite side, From the body of the first lumbar 
vertebra springs a fibrous tant which arches over to the tip of the transverse 


process, and from this point to the last rib a seeond band is stretched. The first 


Fio, 419—Diaphragm, viewed from below. (Testut) 


is called ligamentum arcuatim internurt (“the inner arched ligament”), and the 
other, figamentum arcuatum externwn (* the outer arched ligament”). Both give 
origin to muscular fasciculi. The largest part of the diaphragm arises from the 
inner surface of the last six costal cartilages, interligitating with the transver- 
salis abdominis. Finally, the ensifurm process gives attachment to a small band. 
The central tendon looks something like a trefoil, is very large, and to it the 
muscular bundles converge from the entire margin of the muscle. 

The aortie opening, already described, gives passage to the aorta, thoracic duct, 
and lange azygos vein. In front of this, higher up and « little to the left, is an 
opening which transmits the esophagus and pneumogastric nerves. higher 
and to the right isa third large aperture, devoted to the vena cava. Besides these 
great perforations are a number of small holes, which transmit nerves dnd vessels. 

The diaphragm is higher on the right side over the liver, and its upper surface 
is somewhat indented at the front central part, beneath the heart. Its nerve-supply 
is mainly from the phrenies, slig from the lower intercostals. 

When the diaphragm contracts, its arch is flattened, and thus the vertical 
capacity of the chest is increased. 

Intercostales Externi (Fig. 420).—* The external between-the-ribs muscles,” 
the muscles in the outer layer between the ribs. Their number corresponds to 
that of the intercostal spaces. They generally extend from the tubercles of the 
ribs to the junction of the cartilages ; the remainder of each space is occupied by 
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a fibrous membrane. A similar membrane lines the muscles from the an; of 
the ribs backward. Each muscle arises from the lower border of a rib, runs 
downward and forward, and is inserted into the upper border of the rib next 
below. Their action lifts the ribs. Their nerves are the intercostal. 
Intercostales Interni (Fig. 420).—The internal between-the-ribs muscles.” 
‘Their number is that of the intercostal spaces. They occupy these spaces from 
the sternum to the angles of the ribs, and beyond these points fibrous membranes 
fill the spaces. Each muscle arises on the inner surface of a rib and its earti 
just above its lower border, rans down- and backward, and is inserted into t 


INTERNAL INTERCOSTAL BEE} 
THNOUGH ARTIFICIAL GAP IN 
EXTERNAL 





¥10, 420.—Intereostal muscles in right wall of thorax. (Testut.) 


inner surface of the rib just beneath. Their action is not agreed upon, The 
intercostal nerves supply them, 

Levatores Costarum (Hig. 411, 1. C.)—“ The lifters of the ribs.” They are 
twelve in number, Each is inserted into the outer surface of a rib, between its 
tubercle and angle, and arises from the tip of the transverse process of the yer= 
tebra immediately above. A few of those which are lowest in the series have 

-each an insertion also into a rib beyond that proper to itself. The name of these 

muscles indicates their supposed action—elevation of the ribs ; but it is probable 
that, instead of this, they contribute to the extension and Isteral flexion of the 
thoracic part of the vertebral column. They are supplied by the intereostal 
nerves, 

Triangularis Sternii—‘ The triangular muscle of the sternum.” Synonym, 
transversus thoracis anterior, “ the front transverse muscle of the chest.” Sitwa- 
tion, on the inner side of the thoracic cage in front. Origin, the ensiform proc- 
ess, the lower part of the gladiolus, and the cartilages of the lower two or three 
true ribs. Direction, partly horizontal, partly oblique, partly nearly vertieal. 
Insertion, the outer extremities of the costal cartilages from the second to the 
sixth. Action, depression of the ribs, to whose cartilages it is attached. Nerves, 
the intercostal. 

Subcostales—The under-the-ribs muscles.” Synonym, infracostales, “ the 
beneath-the-ribs muscles.” These i ant muscles, found usually 
near the angles of the ribs, on the inner surface of these bones, and extending 
over two intercostal spaces, Their direction is down- and backward, and their 
nerves, the intercostal, Their action, which must be very insignificant, is not yet 
determined. 
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THE MUSCLES OF THE NECK. 


A number of the muscles in the neck have already been considered in connec- 
tion with those of the back, the continuity of tissue or the close functional rela~ 
tion between the former and the latter making this arrangement most convenient 
in all cases, and inevitable in others. 

There remain for way those muscles which are located in the ventral and 
Jateral portions of the neck. 


MUSOLES OF THE FRONT AND SIDE OF THE NECK. 
Superficial. 
Platysma. Sterno-cleido-mastoideus. 


Tnjrahyoid. 
Sterno-hyoideus. Sterno-thyroideus. 
Omo-hyoideus. Thyro-hyoideus. _ 


Suprahyoid, 
jeer Mylo-hyoideus. 
Stylo-hyoideus. Genio-hyoideus. 
Deep Lateral, 


Scalenns anterior. * Scalenus posterior, 
Scalenus medius. Reetus capitis lateralis. 


Prevertebral. 
Rectus capitis anterior major. Rectus capitis anterior minor. 
Longus colli. 


Platysma (he. 421)—* The broad sheet muscle.” Synonym, platysma myoides, 
“the mnsele-like sheet.” Situation, in the front and side of the neck, and the 
lower part of the side of the face. Origin, the skin and areolar tissue covering 
the upper part of the pectoralis major and deltoideus, and the clavicular part of 
the trapezius. Direction, upward and inward. Insertion, the outer surface of the 
mandible as far back as the masseter, the muscular structures about the angle of 
the mouth and the lower lip, and the corresponding parts of the skin. Some 
fibres cross to the opposite side. Action, it draws the angle of the mouth and the 
lower lip down- and outward, and contracts the skin of the neck. Nerve, the facial, 
mastoideus (Fig. 422).—‘“ The sternum-clavicle-mastoid-process 

muscle.” mym, sterno-mastoideus, Situation, in the side of the neck. 
Origin, the front of the manubrium and inner third of the clavicle. Direction, 
upward and backward, Insertion, the mastoid process of the temporal, and the 
outer half of the superior curved line of the occipital. An interval exists 
between the sternal and clavicular origin The muscle divides the lateral area 
of the neck into two tria jon draws the head toward the shoulder, 
0 When the two museles act, the 

d second cervical, 

Sterno- 8 yoid-bone muscle.” Situation, 
in the front of the neck. Origin, the bac! nubriam, and inner end of 
the clavicle. Direction, upward. Insertion, the of the hyoid. “Action, 
depression of the hyoid. Nerve, the ansa 

Omo-hyoidens (Figs. 422, 423). Phe sh id-bone musele.” — Situa- 

\ front of the neck. Origin, the 
ion, forward and inward to behind 





al 


‘32 THE MUSCLES. 


the sterno-cleido-mastoid, and then upward and a little inward. Tnsertion, the 
body of the hyoid. This is a slender, double-bellied muscle. The middle ten- 
don is held down eb loop of deep fascia, which is attached below to the sternum 
and ora of first rib. Action, depression of the hyoid. Nerve, the 
descendens hypoglossi and ansa hypoglossi. 

Sterno-thyroideus Kegs 423).—* The sternum-thyroid-cartilage muscle.” 
Situation, the front of the neck, behind the sterno-hyoid, Origin, the back of 
the manubriam, and cartilage of the first rib. Direction, upward, Insertion, the 
oblique line on the ala of the thyroid cartilage. Action, depression of the thyroid 
cartilage. Nerve, the ansa hypoglossi. 





Fie. 421.—Superfictal muscles of side of neck. (Testut,) 


Thyro-hyoideus (Fig. 423)—“The thyroid-cartilage-hyoid-bone muscle.” 
Situation, iu the front of the neck. Origin, the oblique line on the ala of the 
thyroid cartilage. Direction, upward. Insertion, the body and great cornu of 
the hyoid. Action, depression of the hyoid’; by reversed action, elevation of the 
thyroid cartilage. Neree, the hypoglossal. 

Digastricus (Figs. 422, 423).—“'The two-bellied muscle.” Situation, the 
uppermost part of the side of the neck. Origin, the digastric fossa of the tem- 

ral. Direction, forward, inward, and downward, then forward, upward, and 
slightly inward. Insertion, the mandible, at its lower border near the symph ‘815. 
The tendon between the bellies is held down to the hyoid bone by a fibrous ee 
and the stylo-hyoid muscle, and the change in direction is effected at this point. 
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Action, elevation of the byoid, if the mandible is fixed ; hel rare of the mandi- 
ble, if the hyoid is fixed. Nerves, the facial forthe hind belly, the inferior maxil- 
lary division of the trifacial for the front belly. 

Stylo-hyoideus (Fig. 422). The styloid-process-hyoid-bone musele.” Situa- 
tion, in the erase part of the side of the neck, along the upper border of the 
hind belly of the digastrieus. Origin, the root of the styloid process of the tem- 

ral. Direction, down- and forward. Jnsertion, the hyoid. Near its insertion 
it is perforated by the digastriens. Action: it lifts the hyoid, and pulls it back- 
ward and sidewise. Nerve, the facial. 

Mylo-hyoidens (Fig. 422)—‘“ The molar-teeth-hyoid-bone muscle,” so-called 


Fro. 422.—Murcles tn front and side of neck. (Testut,) 


from its attachments near the molars of the lower jaw and to the hyoid bone, 
Situation, in the floor of the mouth. Origin, the myle id ridge of the mandi- 
ble. Direction, inward and downward, Jnsertion, behind to the body of the 
hyoid, in the middle line to its fe pposite, sletion, it lifts and advances the 
hyoid and the floor of the mouth. ee, the dibular division of the trifacial. 

Genio-hyoideus (Fig. 423).—** The chin-hyoid-bone muse Situation, in the 
floor of the mouth, above the mylo-hyoideus, Origin, the lower genial tuberele. 
Divection, backward and a little downward. Insertion, the body of the hyoid. 
Action: it lifts and advances the hyoid. Nerve, the hypoglossal. 

Sealenus Anterior (lig. 424). e front sealene muscle ”’—i. ¢., triangular 
with unequal sides, Situation, deep in the side of the neck. Origin, the anterior 

a 
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tubercles of the transverse processes of the third, fourth, fifth, and sixth cervical 
vertebrw. Direction, down-, out-, and forward. Insertion, the tabercle on. the 
upper surface of the first rib, Action, elevation of the first rib. Nerves, the 
neighboring cervical, 

Scalenus Medius (Fig. 424)—“ The middle sealene muscle.” Situation, deep 
in the side of the . Origin, the posterior tubercles of the transverse pro- 
cesses of all of the cervical vertebre. Direction, down-, ont-, and forward. 
Insertion, the upper surface of the first rib. Action, elevation of the first rib. 
Nerves, the neighboring cervical. 


Fig. 428.—Infrahyold and suprahyeid groups of muscles. (Testuty 


Scalenus Posterior (Fig. 424).— The hind scalene muscle.” Situation, deep 
ame 


in the sid terior tubercles of the transverse processes 
ction, down-, out-, and forward. 
front of the angle, Action, eleva- 
ical, 
ght muscle of the head.” 
the transverse process 
wrocess of the occipital. 


‘The greater front straight mus- 
0 Situation, in front 
of the upper cervical vertebree. erior tubercles of the transverse 
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of the third, fourth, fifth, and sixth cervical vertebre, Direction, wy 
and inward, Insertion, the basilar process of the occipital. Action, flexion of the 
head on the spine, Nerves, the first and second cervical. 

Rectus 


Capitis Anterior Minor (Fig. 424).—*“ The smaller frout straight muscle 
of the head.” Synonym, rectus capitis anticus minor.  Sifvation, between the 
atlas and occipital bone in front. Origin, the front of the transverse process 
of the atlas. Direction, up- and inward. Insertion, the basilar process of the 
cecipital. Action, flexion of the head. Nerves, the first cervical. 

Longs Coli (Fig. 424).—** The long muscle of the neck.” Situation, in front 
of the cervical and upper thoracic vertebre. Division, into three parts: the 
vertical or middle, the lower oblique, and the w oblique. The vertical 
arises from the bodies of the last two cervical and two or three thoracic vertebrie, 
and the transverse processes of the last three or four cervical, and is inserted 
into the bodies of the second, third, and fourth cervical. The ower oblique part 
arises from the bodies of the upper two or three thoracic vertebre, and is inserted 


INTERTRANS- 
VERSALIS. 


Fig. (24.—Deep leterul and prevertebral muscles of tho neck, (Testut,) 


into the anterior tubercles of the transverse processes of the fifth and sixth 
cervical. The upper oblique part arises from the anterior tubercles of the trans- 
verse processes Of the third, fourth, and fifth cervical vertebrw, and ix inserted 
into the anterior tubercle of the atlas. Action, mostly, flexion of the neck ; also, 
rotation. Nerves, the neighboring cervical. 
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THE MUSCLES OF THE HEAD. 


In the head are many muscles which are most conveniently treated of in con- 
nection with certain special organs, as the tongue, palate, poss, tye, and car, 
Tn this place, therefore, there will be consi only the superticial muscles, 


SUPERFICIAL MUSCLES OF THE HEAD. 


Muscles of Mastication. 


Masseter. Pterygoideus internus, 
‘Temporalis. Pterygoideus externus. 


Muscles of Expression. 

1. Muscles Affecting the Orifice of the Mouth. 
Orbicularis oris. Leyator anguli oris. 
Levator labii superioris aleque Risorius. 

a an : ts i 
vator labii superioris proprius. pressor anguli ois. 
Zygomaticus minor. : Depressor iabii inferioris. 
Zygomaticus major. Levator labii inferioris. 
2. Muscles of the Nose. 
Pyramidalis nasi. Levator labii superioris aleque 
Compressor naris. nasi. 


Depressor ale nasi. 


3. Muscles of the Lide. 


Orbicularis palpebrarum. ‘Tensor tarsi. 
Levator palpebree. 


4. Muscles of the Forehead. 
Corrugator supercilii. Frontalis. 


5. Muscle of the Oveiput, 
, Occipitalis, 
The Muscles of Mastication. 


Masseter (Figs. 427, 422).—‘“ The chewing-muscle.” Situation, in the back 
part of the side of the face. It consists of two portions, the superficial and the 
deep, which blend at their insertion, The superficial portion arises from the 
lower margin of the anterior two-thirds of the zygoma, passes down- and back- 

1, and is inserted on the outside of the lower half of the ramus of the man- 
dible. The deep portion arises from the entire inner surface and the hind third 
of the lower border of the zygoma, passes downward, and is inserted into the 
upper half of the ramus of t an Action, it lifts the I jaw and draws 
it slightly the 


al. 
in the temporal 
temporal fo: evior wall. Direction, 
coronoid pi mandi Action, elevation 
a vi retraction. Nerve, 


»” 80 called 

uation, the 

of the exter- 

he palate and superior 
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maxillary bones. Direction, down-, back-, and outward. Insertion, the inner 
side of the ramus of the mandible, between the angle and the dental foramen, 
Action, elevation of the lower jaw. When the jaw is closed, the muscle draws it 
forward, Nerve, the mandibular division of the trifacial, 

Pterygoideus Externus (Fig. 426).—* The external pterygoid muscle,” named 
from its position and origin, Situation, in the zygomatic fossa. Origin, by two 


Fos. 2-—Temporal and deep muscles about the mouth, (Testut.) 


heads: the upper head, the zygomatic surface of the great wing of the sphenoid ; 
the lower head, the outer su he external pterygoid plate. Direction, ont- 
and backward. Tnsertion, the neck of le, and the interartic bro- 
cartilage of the temporo-mandibular j Action, it draws the condyle of the 
mandible and the interarticular cartilage forward and inward. Nerve, the man- 
dibular division of the trifacial, 








By the succession and combination of the actions of the ing four muscles 


the food placed between the teeth is cut into pieces by the incisors, held and torn 
by the canines, and crushed and ground to a pulp by the molars, 


The Muscles of Expression. 

The museles of expression are sometimes called “ the mind muscles,” from the 
indications which they may afford of the mental state of the individual. The 
majority of them are small, often poorly defined, and so blended with each other 
tl the skin that their dissection is frequently difficult and unsatisfactory. They 
are all supplied by the facial nerve. “te is helpful to group them according to 
their situation into those related to the orifice of the mouth, those of the nose, 
those of the eyclids, those of the forehead, and that of the occiput. Besides these 
are others, whieh, in a secondary though important way, contribute to expression. 
The muscles which move the eyes are very effective in betraying emotion, and 
the muscular tongue, usually concealed in the oral cavity, may, either with or 
without partial protrusion from its retreat, be made to convey as distinct an idea 
as can be given by articulate speech. Even the muscles of the pinna might, 
without unwarrantable stretch of terms, be included in this group, since they are 
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eTushits %—PteryRold muscles, viewed from behind, the tack portion of the skull having been removed. 
(Testu) 


the rudimenta 
ingly useful in 







y homologues of organs, which, in many lower animals, are strik- 
sing various feelings. But the muscles of the orbit and of 
the ex ul ear are treated more appropriately in connection with the ongans of 
the special senses ; and those of the tongue are best presented, in company with 
the palatal and pharyngeal, as parts of the alimentary system, just as the laryn- 
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part of the bulk of the lips, and constitutes a sphincter to the aperture, Tt docs 
not, however, consist of concentric bundles of Abres, but is made up very largely 
of prolongations from various museles of the face, which converge to its margin. 
It is attached above to the partition between the nostrils and to the incisor fosse 
of the upper jaw-bones, and below to the incisor fos of the mandible. It is 
covered in front by skin, behind and on its free border by mucous membrane. 
The action of this muscle is to close the lips and press them against the teeth. It 
snlsgtolors all of the remaining members of this group, except the levator labii 
nferioris. 

The nine following muscles arise from structures, principally osseous, in the 
face, converge to the margin of the orbicularis, and are inserted either into it or the 
skin covering it. Six are close to the surface, and three are more deeply situated, 
All of thant by their action op) that of the orbicularis, and in various direc- 


tions enlarge the opening of the mouth, 

Levator labii superioris alaque nasi (Fig. 427), “the lifter of the upper lip and 
of the wing of the nose,” arises from the nasal process of the superior maxillary 
bone, passes downward and outward, and is inserted partly into the wing of the 
nose, partly into the orbicularis. Its name describes its action. 

Levator labii i 


proprius (Fig. 427), “the proper lifter of the upper 
lip,” the last word of the name being used to emphasize the distinction between 
this and the preceding muscle, which does other than the sees work of this. 
Tt arises just above the infra-orbital foramen and the neighboring part of the 
malar bone, rans downward and inward, and is inserted into the margin of the 
atari and the skin of the lip. It raises the part of the lip near the median 
ine. 

Zygomaticus minor At 427), “the smaller zygomatic muscle.” The name 
implies attachment to the zygoma, but was unwisely given on account of its near 
ness toa muscle which somewhat merits the title zygomatic. It arises from the 
front and lower part of the malar bone, and is inserted into the orbicularis and 
the skin, just outside of the levator labii superioris proprius, It raises and draws 
outward the upper lip. 

Zygomaticus major (Fig. 427), “the larger zygomatic muscle,” arises from the 
malar near its zygomatic suture, passes downward and inward, and is inserted 
into the skin at the angle of the mouth. It draws the angle upward and outward. 

Levator anguli orls (Fig. 425), “the lifter of the angle of the mouth,” arises 
below the infra-orbital foramen, passes downward, and is inserted into the 
orbicularis and the skin near the corner of the mouth. Its name implies its 
action, 

Risorius (Figs. 421, 427)—The name means “ the laughing muscle,” but it is 
not descriptive. The musele extends from the fascia over the masseter to the 
skin and orbicularis at the angle of the mouth. It is regarded as a specialized 
rect of the platysma. It draws the mouth outward horizontally, widening the 
cleft. 

Buceinator (Fig, 425), “ the trampeter’s musele,” arises from the back part of 
the outer. ¢ of the ulveolar processes of both jaw-bones, and from the pterygo- 

ent, Its different parts converge to the angle of the mouth, 
the orbicu ‘Tt pulls the angle outward, and compresses 
ey r 4 heek bulges with air, the 
ing its expulsion, as in blowing a 

ss of food during mastication from 
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the external oblique line of the mandible, ward, converging to the angle 
nies aot A refare it blends with aheotuieclatay Te gaUestown Ae pees 
mou’ 

Depressor Labii Inferioris (Figs. 425, 427).—“ The depressor of the lower lip.” 
Synonym, quadratus menti, “the square muscle of the chin.’ It arises from the 
mandible, fom near the symphysis to beyond the mental foramen, ae upward 
and inward, and m with the ecbino boca: Tt draws the lower lip downward 
and slightly outward. 

Levator Labii Inferioris.—‘ The lifter of the lower lip.” Synonym, levator 
menti, “ the lifter of the chin.” Tt arises from the incisor fossa of the mandible, 

downward, and is inserted into the skin of the chin. It differs from the 
other muscles which act upon the oral aperture in not participating in the stract- 
ure of the lips or cheeks, and in not antagonizing the Tebicalaris but, while its 
force is primarily directed to the chin, which it elevates, its practical effect is to 
lift the fates ip, which is carried upward Leder movement of the chin, and 
made to robe ‘Thus, it assists the lower half of the orbicularis, helping to 
close the opening and hold it Bane 

In the play of the features which the muscles about the mouth produce they 
almost always act in pairs, and one pair rarely acts alone. ‘This is illustrated in 
the display of the opposite emotions of mirth and grief. In the former the 
lifters of the angles and the zygomatics draw the corners upward and outward, 


the risorii widen the aperture still more, and the lifters of the upper lip pull it 
upward. In the latter the depressors of the angles drag downward the corners 
of the month, the risorii widen the slit, and the lifters of the upper lip draw it 

rd. In both of these cases it will be observed that the transverse crevice 
of the mouth is widened, the upper lip is elevated, uncovering the front upper 
teeth, and the angles of the mouth are drawn outward. By this procedure the 
cheeks are pull aeyes and a bulging forward of the structures under the 


orbits and a partial closure of the lower lids are thus produced. ‘The main differ- 
ence, then, between the facial manifestation of joy and that pf sorrow consists in 
the up-and-down movements of the angles of the mouth. The risorius does not 
deserve the name of the laughing muscle as well as does the zygomaticus major. 


Muscies or THE Nosr. 
Pyramidalis nasi. Levator labii superioris aleque 
pressor naris, nasi. 
Depressor ale nasi, 


nasi (Fig. 427), “the pyramidal muscle of the nose,” arises at the 
lower border of the nasal bone, passes upward, is inserted into the skin between 
the brows, ind by its action draws this skin downward, producing a horizontal 
wrinkle. The fibres often seem to be continuous with the median portion of the 
frontalis. 

Compressor Naris (Figs. 425, 427).—** The compressor of the nostril,” Syno- 
nym, compressor narium, “the compressor of the nostrils ;” compressor nasi, 
“the compressor of the nose.” It arises from the nasal bone and adjacent earti- 

near the mid-line, passes downward and backward, and is inserted partly 
into the superior maxillary near the nasal opening, and partly into the levator 
labii superioris aleeque nasi. It pulls inward the muscle to which it is attached, 
thas wrinkling the nose vertically ; and it slightly compresses the nose. 

Levator labii superioris aleque nasi has been described on page 360. 

ale nasi (Fig. 425), “ the depressor of the wing of the nose,” arises 
from the incisor fossa of the superior maxillary bone, passes upward and outward, 
and is inserted into the cartilage of the wing of the nose and into the septum. 
Tt draws the wing of the nose downward and inward, 

Besides these muscles there are sometimes found two minute and indistinct 
bundles, which descend to the margin of the ala from the cartilages just above, 
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and have been dignified by names which are descriptive of their Nighi erdiore 
They are levator proprius ale: nasi anterior, “the front proper lifter of the wing 
of the nose,” otherwise called dilatator naris anterior, “the front widener of the 
nostril; and levator proprius ale nasi ior, “the Thine rproper: tee of xh 
wing of the nose,” sometimes known a8 naris posterior, * the hind widener 
of the nostril.” Finally, running from the cartilage of the wing to the skin at 
the tip of the nose is the inconstant and insignificant compressor narium minor, 
* the smaller compressor of the nostrils.” 


Mvscies oF THe Lips, 


Orbieularis Palpebrarum (Fig. 427)—“ The circular muscle of the lids.” Tt 
is situated on the front surface of the tarsi and around the circumference of the 
orbit. The (tarsal) ligaments, which attach the tarsi to the orbital margin, 
are two in number, and serve as tendons to this muscle, The internal ligament, 
called also tendo oculi, is the larger, and starts from the nasal process of the max~- 
ila, Te bifureates at its outer end, where it is fused with the inner extremity of 
the tarsi. The external ligament is attached to the frontal process of the malar 
bone, and its inner end is blended with the outer extremity of the tarsi. 

The muscle consists of two continuous portions, the palpebral and the orbital. 

‘al portion, spread in a thin over the tarsi, arises from the in- 
palpebral ligament, a part of its fibres arching upward and a part curving 
downward, and is inserted mostly into the external palpebral ligament; but a 
number of its fibres near the palpebral aperture end at the free edge of the 
tarsi. The orbital portion, much the broader and thicker, arises from the internal 
angular process of the frontal bone, the nasal process of the maxilla, and the 
internal palpebral ligament, Its fibres are arranged in concentric loops, which 
sweep around the margin of the orbit, and return to their points of origin, Its 
margin extends into the region of the forehead, temple, and cheek, blasdiig with 
adjacent muscles, 

Action.—The palpebral portion performs the act of gently closing the lids, as 
in the involuntary winking, which occurs thousands of times daily. The orbital 
portion closes the palpebral aperture forcibly, drawing the parts toward the inner 
angle, and eansing thickening of the brow. Both portions together press upon 
the ball, and protect it from injury in violent straining movements, 

Tensor Tarsi, “the tightener of the tarsus,” is stinated at the mesial side of 
the orbit, and is continuous with the palpebral portion of the orbicularis, It 
arises from the lachrymal crest, passes outward, bifureates, and is inserted into 
the inner extremity of the tarsi near the puncta lachrymalia. It compresses the 
lachrymal sac. 

Levator Palpebre will be described with the eyeball-muscles. 


Muscies or Tue Forrneap. 
Corrugator supercilii. Frontalis. 

Corrugator supercilii, “the wrinkler of the brow,” arises from the superciliary 
ridge, passes outward and upward, and is inserted into the skin above the middle 
of the argin of the orbit. s the skin toward the middle line, 
causing 3 in the tral the forehead. 

From B superior curved lines of the occipital bone the vault 
of the skul n wlo-membranous structure, which is by some 

nusele, th ntalis; but the eontrac~ 
a muscle of the fore- 
ning membrane as the 
beh the others. 
eet, running antero-pos~ 
»efore to the frontalis muscle, 
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behind to the occipitalis and the occipital protuberance. It is thickest near the 
middle, and very thin at the sides. It is closely adherent to the skin which covers 
it, but only loosely to the pericranium over which it lies. 

Frontalis (Fig. 427), “the forehead muscle,” arises from the anterior end of 
the epicranial aponeurosis, passes downward, and is inserted into the skin and 
tioacles from the root of the nose to the outer end of the eyebrow. It elevates 
the brows, causing transverse wrinkling of the forehead. 


Mvsc.e oF THE OccIPUT. 


Occipitalis (Fig. 427), “the occipital muscle,” is situated at the back of the 
head. It arises from the outer two-thirds of the superior curved line of the 
occipital bone and the mastoid portion of the temporal; passes upward, and is 
inserted into the epicranial aponeurosis. It acts in direct line with the frontalis, 
and emphasizes its action—that is, the transverse wrinkles of the forehead caused 
by the frontalis are made more conspicuous when the occipitalis acts at the same 
time. Alternate contraction of these two muscles in some persons produces a 
fore-and-aft movement of the scalp. The occipitalis is a weak muscle, but what 
force it has is exerted in the direction of expression. 





THE FASCIA. 


By F. H. GERRISH. 


HE word fascia, meaning literally a “band” or “bandage,” is applied to 
fibrous, membranous expansions of greater or less density, which are wrapped 
around various organs, most conspicuously muscles, and serve to keep them in 
definite and intimate relation with one another. The term is also to desig- 
nate certain strong, fibrous sheets which are stretched between bony parts. 
Fascise are conventionally divided into two groups or varieties—the superficial 
and the deep. These terms, however, convey very little useful information about 
the organs to which they are applied. Some members of each group are struct- 
urally indistinguishable from typical spears of the other. The ground of 
distinction upon which the names are based is their situation ; but one variety 
will fieqilently be found to shade off by almost im) ptible gradations into the 
other, even on the same plane. In their typical forms, however, the superficial 
fascia La loose, extensible structure; the deep fascia is firm, strong, and 
inextensible, 


THE SUPERFICIAL FASCIA. 


Immediately beneath the «kin in almost every part of the body is a continuous 
layer of areolar tissue, which is called the superficial fascia, In most cases it 
differs in no essential respect from the areolar tissue in other localities : it contains 
fat-cells, it furnishes a suitable medium for the ledhecvent of vessels and nerves 


on their way to and from various organs, and it both connects and separates 
structures between which it is interposed—always the skin on one surface, and 
usually the deep fascia on the other. It varies greatly in thickness, in some 
places being extremely thin and delicate, and in others very thick and large- 
meshed, the belly and buttock furnishing striking illustrations of the latter con- 
dition. Though it usually permits free movement of the skin on the subjacent 
parts, there are notable exceptions to the rule, as in the palm and sole, where it 
hae strong bands which lash down the skin tightly, and almost deprive it of 
mobility. 

"The superficial fascia is in some parts peculiarly modified: in the serotum it 
contains no fat-cells, has mingled with its fibrous es a quantity of unstriy 
muscle, and is known as the dartos ; places it becomes condensed into 
a fibrous film, as in the eribriform fascia, \ is stretched across the saphenous 
opening. Sometimes it is directly continuous with the other (deep) fascia, the 
latter thinning out and gradually , itself in the areolar tissue. Occasionally 
the superficial adheres to the deep ¢ of considerable length, as on the 
thigh near the inguinal ligament, and thus utaneous accumulation of fluid é 
steered off in a special direction, as would case but for this peculiar 
Two distinet layers are found i sitions, as on the front of the abdo- 
men, and they may differ cons ¢, the more superficial generally 
containing more fat-cells, the deep ng more condensed. ‘The veins whicl 
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course thi this tissue are in some situations lange and conspi as on the 
dorsum of the hand and foot. Other organs are located in it, of which the most 
notable is the mammary gland. 

‘The oceasions for calling this structure other than subcutancous areolar tissue 
are very infrequent; and, as the name “ fascia,” unless limited by an adjective, is 
usually employed in surgical parlance to designate the deep fascia, it will be thus 
used in the remainder of this chapter, unless specific exception is made. 


THE DEEP FASCIA. 


The typical deep fasciw are close sheets of fibrous tissue, in which the white 
variety exists in an almost unadulterated form. On account of this Hintalosesl 
composition these fascie are pearly white, flexible, strong, and inelastic. i 
structure and physical qualities immediately bring to mind the characteristics of 
ligaments and tendons, which have identical structure ; and the miegetion is 
especially apt for the reason that some fascie are really interosseons ents, 
and # number are properly to be regarded as tendons, Moreover, the employ- 
ment of the word “ fascia” is ofttimes arbitrary, as, for example, in the case of 
the transversalis abdominis muscle, whose tendon of origin is almost always 
described as a layer of the lumbar fascia, and whose tendon of insertion is con- 
yentionally dubbed an aponeurosis, although in both situations the tendons are 
sheet-like expansions, which serve for the ensheathing of muscles. 

In this connection it is interesting and useful for the student to observe anew 
the continuity of the fibrous membranes—ligaments, tendons, and fascie blending 
with periosteum, tendons and fasciw serving as ligaments, tendons losing them- 
selves in fasciw, tendons of some muscles acting as fusciw for other aay and 
so on. 


THE FASCLE OF THE HEAD. 


A structure which may fairly be included in this group is the epieranial apo- 
neurosis, which has already been described in connection with the muscles of the 
region (page 362), 

The Temporal Fascia. 


The temporal fascia has its superior attachment on the upper temporal ridge, 
its inferior on both borders of the zygoma, splitting into two layers just before 
reaching this arch, Tt encloses the temporal musele, and is partially covered by 
the epicranial aponeurosis, the orbicularis palpebrarum, attrahens aurem, and 
attollens aurem. 


The Masseteric Fascia. 


The masseterie fascia is directly continuous with the cervical fascia. It 
covers the masseter muscle, and ends above at the lower border of the zygoma, 
In front it is in part attached to the coronoid process and in part blends with the 
buecinator fi ‘raced backward it is found to cover the parotid gland, and 
this portion ix Hed the parotid fascia. 


1 s continuous with the 
out into areolar tissue. 
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THE CERVICAL FASCIA. 


‘The deep fascia of the neck is conveniently divided for description into three 
rtions : the outer or superficial, the middle, and the inner or deep, all of which, 
jowever, are continuous (Fig. 428). 


The Outer Cervical Fascia. 


The outer portion forms a firm investment for the organs of the neck, its 
shape being suggestive of a hollow cylinder. Its upper limit extends from the 







ze, ene cereal fascia, as seen ina horizontal section of the neck at the level of the sixth evrvieal 















‘ 
external occipital protuberance to the lower part of the symphysis of the mandible, 
attaching itself to the series of skeletal prominences most nearly coinciding with 
4 line drawn around the head and inter~ 
secting these points. Below it is fastened to 
the sternum, clavicle, acromion, and seapular 
ine, beyond the last named losing itself in 
the fascia of the back. Thus it includes, 
especially in its lower parts, somewhat more 
than the strict anatomical neck. It is at- 
tached behind to the ligamentum nuche, and 
in front it is continuous across the middle 
Tine. In its course around the side of the 
neck it splits twice, first embracing the 
trapezius, and then the sterno-mastoid, form- 
ing strong sheaths for these n Traced 
from below upward in the region in front of 
the sterno-mastoid, it is found to be attached 
to the hyoid, from which it runs to its upper og: sNITRa oles cor vical facia heeweiel 
limit on the lower border of the mandible — the hyold and mandible. (Testut) 
Gig. 429). From the hyoid insertion it 


to internal oblique line of the mandible a lamella, which lines the 
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under surface of the mylo-hyoid muscle. Thus it may be said that the fascia 
splits at the hyoid, and encloses between its two lamelle a space, whieh is triangu- 
lar in vertical section, and forms a chamber occupied by the submaxillary salivary 
gland. Below and in the middle line in front the fascia separates into two layers, 
one going to the anterior, the other to the posterior border of the top of the manu- 
brium (Fig. 430). From the front of the portion of the fascia which forms a 
sheath for the sterno-mastoid, and where it is continuous with the masseteric 
fascia, a prolongation is given off forward and inward, is attached to the angle 
of the lower jaw, passes behind the parotid gland, and ends by insertion into the sty- 
loid process of the temporal, forming thus the stylo-mandibwlar ligament (Fig. 255). 


The Middle Cervical Fascia. 

The middle ae of the cervical fuscia—that is, the portion between the 
superficial and deep layers—lies close behind the front part of the outer layer 
(Figs. 430, 431), arching between the omo-hyoids of the two sides, forming a 
sheath for each of them, and extends vertically from the hyoid to the sternum, 

and Isterally from one seapula to the 
other, its side borders correspondin; 

with the omo-hyoids. The part whic! 

ensheathes these museles sends from each 
a band down to the sternum and the 
cartilage of the first rib. From the 
point where the fascia is attached to the 
middle line of the sternum a prolonga- 


LEFT BRACHION 


To PERICARDIUM 

Fro. 49.—The cervical fascia between the hyold Fra, 421.—The cervical fascia in the elavleuler 
and sternum, (Testut,) region, (Testut) 

Jes the left brachio-cephalie vein (Fig. 430), and then passes 

with the pericardium, On each side it i 

nsions which encase the subclavian vein, 

ome continuous with the neighboring 

d into the formation 

‘clongutions also are sent 

nost part, however, 

» but are areolar in 


also as the prevertebral, 

carotid arteries and 

ornal eas of the occipital 
bone, at t 1 1 vertebrie, and below 
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gradually thins out and merges into the areolar tissue of the posterior medins- 
tinam. In front of it are the pharynx and esophagus, behind it the prevertebral 
muscles. 

Peculiar interest attaches to these different portions of the cervical fhscia on 
account of their influence upon the direction which accumulations of fluid will 
take when occurring in this region (Fig. 432). Fluid in front of the outer layer 








y i 


Fig. 432—The cervical fascia as soen in sagittal wction. (Testut.) 





is confined to the subeutaneous region ; betw the onter and middle layers is 
kept from descending by the sternum; between the middle and inner or pre- 
vertebral is guided into the pharynx and esophagus, or possibly into the larynx ; 
and behind the last layer may be steered into the mediastinum. 





THE THORACIC FASCIA. 


This name, though often limited to the fascia of the pectoralis major, is much 
more fittingly applied to the entire series of fascie of the antero-lateral region of 
the chest, and is here employed in this sense. 


The Pectoral Fascia. 


The pectoral fascia (Fig. 433), thin and weak, covers the pectoralis major, 
and its attachments coincide with the margins of origin of this muscle. It turns 
around the lower border of the muscle and spreads upward over the hind surface 
At the line where it makes the bend it is continuous with the trne azilla 
a thick, strong membrane, which crosses the base of the armpit, describing an 
arch in its course, unites with the fascia which cncases the latiseimus, and through 

u 
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this last becomes attached to the cong of the thoracic vertebre, At its outer 
side the axillary fascia merges wit 


the sheath of the vessels and is continuous 
with the fascia of the arm; it is 
also connected with the fascia of 
the shoulder. 


The Clavi-coraco-axillary Fascia. 


This is a quadrilateral sheet 
which runs vertically from the 
claviele and coracoid process above 
to the fascia of the armpit below, and 
lies just behind the pectoralis ma- 
jor (Pig. 434). It has a double 
attachment to the clavicle, one 

rensony uca- Javer being in front, the other 
MENT OF AKA chind, and between them is lodged 
Le the subelavius, to which they furnish 
AxiuLany rAscia" a strong sheath. The hind layer 
s88-—The pectoral and axillary fascte, seen In is continuous with the sheath of 
aie’ the axillary vessels, which extends 
downward from the cervical fascia. In the middle of its course the clavi-coraco- 
axillary fascia splits and closely embraces the pectoralis minor between its layers. 
From the lower (outer) border of this muscle it is again wife and, extending 
outward, unites with the sheath of the coraco-brachialis. The portion of the 
fascia above the pectoralis minor, being 
fastened internally to the first rib, is 
named the costo-coracoid membrane 
and elavi-pectoral fascia, The upper- 
most part of it is the strongest, and is 
called the coxto-coracoid ligament. The 
portion of the fascia between the pecto- 
ralis minor and the coraco-brachialis is 
triangular, its apex being at the cora- 
coid process, its base at the lowest part 
of the axilla. It serves to preserve 
the hollow of the armpit, and has, eon- 
sequently, been named the suspensory 
ligament of the axilla. 





The Intercostal Fascie. 


The external intercostal muscles 
are covered on their outer surfaces and 
the internal intercostal on their inner 
surfaces by the fibrous membranes, 
which are called respectively the e- 
ternal and internal intercostal faseier, 
They are most pronounced in the por- 
tions of the spa ep the ‘ribs 4ja7i% 6g ths cterkoorace axillare eee Sarees 
which are not oceupied by both va~ : - 
rieties of these muscles. A thinner fascia separates the muscles of each space, 










THE FASCIZ OF THE SHOULDER. 


Tn the region of the shoulder are the subscapular, supraspinous, infraspinous, 
and deltoid fascie (Fig. 435). 
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The Subscapular Fascia. € 
The subseapular fascia is attached to the margins of the fossa of the same 


DEKTOID 
TABCIA 


VERTEORAL ORDER 
sea 


45. —The fascis of the shoulder, seen in horizontal section. (Testut.) 


name, and forms a covering for the subscapularis muscle. 


The Supraspinous Fascia. 


The supraspinous fascia, dense and strong, is attached to the borders of the 
fossa above the spine of the scapula, thus completing the osseo-fibrous chamber, 
which is filled by the supraspinatus muscle. 


The Infraspinous Fascia. 


The infraspinous fascia is like the last named in structure and similar in 
arrangement, being attached at the edges of the lower fossa on the dorsum of the 
seapula, thus forming with the bone a cavity, which is completely occupied by the 
infraspinatus, Where this muscle is overlapped by the hind border of the deltoid 
the fascia splits, one layer passing upon the latter muscle and forming part of the 
deltoid fascia, the other going in front of the deltoid and ending by fusion with 
the fibrons structure of the shoulder-joint. 


The Deltoid Fascia. 


The deltoid fascia covers in the deltoid muscle. It is continuous behind with 
the infraspinous fascia, in front with the pectoral. It is fastened above to the 
hones from which the muscle takes origin, and is continuous helow with the fascia 
of the arm. 


THE FASCIA OF THE ARM. 


The brachial fascia is continuous above with the pectoral and axillary fascia, 
as well as with that of the shoulder, and below with that of the forearm. It is 
attached to the condyles of the humerus and the olecranon process. It not only 
enwraps the muscles of the brachial region, but from its inner surface sends septa 
between them. The greater part of these partitions are merely areolar, but two 
are strong and rigid, and need especial mention. One of them is attached to the 
outer lip of the bicipital groove, the outer supracondylar ridge, and the intervening 

rtion of the shaft; the other is similarly situated on the inner side—thus being 
formed the external and the infernal intermuscular septa, which divide the muscles 
into an anterior and a posterior set. 


THE FASCIA OF THE FOREARM. 


The forearm faseia is a direct continuation of the brachial fascia above, and 
ends below in the fascia of the hand, It has attachments to the olecranon and 
the posterior border of the ulna. From its inner surface many septa are given 
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off and extend between the muscles, For the most part these are areolar ; but 
near the elbow, where frowns of museles arise from the condyles, the fibrous 
partitions are well marked. Between the first and second layers of the flexor 
muscles is stretched 2 thin layer of fascia, and a similar one is found between 
the superficial and deep groups of extensors. ‘The fascia is much thicker behind 
than in front. At the eee end of the forearm the fascia terminates in the 
so-called annular ligaments, anterior and posterior. The name implies a ring-like 
structure ; but each extends only half-way round the limb, and, while the 

is almost entirely within the limits of the forearm, the anterior is wholly within 
the boundaries of the hand. 


The Posterior Annular Ligament. 

The posterior annular ligament (Fig. 437) is chiefly com of transverse 
bundles of fibres constituting a Dread fa strong: math which has bony attach- 
ments on the inner side to the styloid process of the ulna, the cuneiform and the 
pisiform, on the outer side to the lower end of the ventral border of the radius, 
and between these extremities to the vertical ridges on the back of the radius. 
Tn this way are formed six osseo-fibrous passages, lined with synovial membrane, 
and occupied by the tendons of the extensor muscles of the forearm which are 
inserted in the hand. 


THE FASCLE OF THE HAND. 


In the hand are the anterior annular ligament, the palmar fascia, the inter- 
osseous fascim, the superficial transverse ligament, the dorsal fascia, and the 
sheaths of the tendons of the digital muscles. 


The Anterior Annular Ligament. 


The anterior annular ligament runs transversely across the front of the carpus 
from the seaphoid and trapezium on the outer side to the pisiform and unciform 
on the inner, thus converting the groove of the carpus ito a tubular passage, 
through which run the flexors of the digits. It is continuous above with the 
forearm fascia, and below with the palmar fuscia. 


The Palmar Fascia. 


The palmar fascia is divided into three parts, a middle and two lateral. Of 
these the middle is the most important, and often no other part is intended when 
the term “ palmar fascia” is employed. 

The middle palmar be is thiek and strong, and seems to be in great part 
an expansion of the | is longus, though there appears to be no lack of the 
fascia in cases he muscle is absent. Other } ns originate from the 

" -shape as it descends, is 

bases of the four fingers by a 

kin, the anterior 

metacarpo- ides | rpal bones, and 
the digital shea hi 7 lateral borders 
of the fascia, and in this 
‘se the palm. 

thenar and hypoth- 

hand, become 
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In the interdigital commissures is a thin band, which extends from the index 
to the little finger, and forms the basis of the webs. It is called the superficial 
transverse ligament. 


The Dorsal Fascia of the Hand. 


‘This is a thin layer, continuons on each side with the lateral parts of the pal- 
mar fascia, above with the fascia of the forearm, and below with the sheaths 
of the extensor tendons. Between the metacarpal bones are stretched delicate 
fasciw, which cover the dorsal interosseous muscles. 


Pascial Sheaths of Tendons in the Hand. 


On the palmar aspect of the digits each flexor tendon runs in a tubular canal, 
made by the concaved phalangeal surfaces and strong fibrous bands, which arch 
over these from the lateral margins 
of the bones, The bands are called Nenve 
vaginal ligaments, because they help to 
form the sheath (vagina) of the ten- ease enn naecay 
don, They are very dense opposite 
the shaft of the phalanx, much kine 
opposite the joints. Each of the 
canals is provided with a pagal 
synovial membrane (Fig. 436). Those 
of the index, middle, and ring fingers 
are independent, cylindrical sheaths, 
covering the length of two phalanges ; 
that of the thumb, also, is separate, and. 
extends from about two inches above 
the radiocarpal joints to the inter- 
phalangeal articulation ; and that of 
the little finger, starting a trifle higher 
in the forearm, reaches to the distal 
end of the second phalanx, and in- 
eludes also the flexor tendons of the 
other fingers as far as half-way down 


the palm. 
on the dorsal aspect of the hand 
a different arrangement obtains (Pig. 
437), The tendons of the digital ex- 
Saga pest out u ms ie back a 
he first and second phalanges an 
Dood at the sides with the lateral past tuitat?usescar™enamst aaoos i tin 
ligaments of the joints from the meta- 
earpo-phalangeal down, themselves acting as posterior ligaments. As has already 
said, the posterior annular ligament forms with the hind surface of the 
adjacent bones of the forearm a series of tubular canals, through which extensor 
tendons pass, These channels are provided with vaginal synovial membranes, 
which extend above and below the limits of the ligament. They contain tendons 
as follows: the first—that on the radial border—the extensor oasis metacarpi 
oe and the extensor brevis pollicis; the second, the extensores carpi radiales 
mgus and brevis; the third, the extensor longus pollicis; the fourth, the exten- 


sor communis digitorum and the extensor ir is; the fifth, the extensor minimi 
digiti; and the sixth—that on the ulnar border—the extensor carpi ulnaris. 





—— 
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THE FASCLE OF THE BACK. 


The Vertebral Fascia. 


The vertebral fascia is an extension downward of the back part of the outer 
layer of the cervical fascia. It stretches from the spinous processes of the thoracic 
vertebrw to the angles of the ribs, covering in the deep vertical muscles of the 





ereaginyt7—Srnovia) membranes of tendons in the dorsum of the forearm and hand, artificially dlstended. 
(Testut. 


back, passing in front of the serratus posterior superior, and becoming continuous 
below with the lumbar fascia, 


The Lumbar Fascia. 


The lumbar fascia (Fig. 438) is, in reality, rather a combination of tendons 
than a true fascia of investment, although it serves also in the latter capacity. The 
latissimus, serratus posterior inferior, obliquus internus abdominis, and trans- 
versalis abdominis all participate in its formation. Regarded as a fascia, it springs 
from the vertebral column in three layers, the outer or posterior, the middle, and 
the inner or anterior. 'The outer layer begins at the tips of the spinous processes of 
the lumbar and sacral vertebrie, forming a direct downward continuation of the 
vertebral fascia. It is attached above to the last rib, and below to the hind third 
of the outer lip of the iliac erest and the ilio-lumbar ligament. ‘The middle layer 
starts from the free ends of the transverse processes of the lumbar vertebra ; and 
the inner layer avises from the front of the bases of the same processes. The 
outer and middle unite at the outer edge of the erector spine, which oceupies the 
space between them ; and this double layer is joined by the inner a little farther 
away from the middle line, the enclosure thus hounded being filled by the quadratus 
Iumborum. ‘The fuscia resulting from the combination of the three layers gives 
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origin to the transversalis abdominis ; the obliquus internus abdominis is inserted 
into a secondary lamella, which splits off from the outer layer ; and the latissimus 
and serratus posterior inferior arise from still another lamina, which separates 
from the main fascia nearer the median line. 


Fig, 428 Semidlagrammatic horizontal section of trunk to xhow the Inmbar fascia and the tendons of the 
Iateral abdominal muscles. The npper figure shows the complete sheathing of the rectus in its superior por> 
Hons; the lower shows the arrangement in its inferior fourth, (Testut.) 


The front portions of the abdominal wall are largely made up of the tendons 


of insertion of the external oblique, internal oblique, and transversalis museles, 
and these tendons are fascie in the same sense that the different tendons are, which 
constitute the lumbar fascia; but they are rarely mentioned other than as apo~ 
neuroses of insertion—a term which implies their tendinous character. 


THE FASCIZ OF THE ABDOMINAL CAVITY. 


The abdominal cavity is everywhere lined with a serous membrane, the peri- 
toneum. Between this, which furnishes the free surface of the cavity, and the 
muscular portion of the abdominal walls is interposed a delicate membrane, which, 
in the greater part of the abdomen proper, is known as the éransnersalis fascia, on 
account of its intimate connection with the great muscle against whose in 
face it lies, and, in the back part of the abdomen proper and in the pelvis, i 
the iliae fascia, because the iliacus is one of the great museles with which it is in 
close relation, the other being the psoas, Each of these fuscie is somewhat pro- 
Jonged beyond the abdominal cavity, as will presently be detailed. 


The Transversalis Fascia. 


The tranaversalis fascia is thickest at the groin, gradually becomes thinner as 
it ix traced upward, and is nothing but areolar tissue where it lines the under side 
of the diaphragm. It is attnched to, the inner border of the iliac crest, the onter 
half of the inguinal ligament, the spine of the pubie bone, and the ilio-pectineal 
Tine. Beneath the inguinal ligament, a little to the inner side of its middle, the 
ag vessels of the thigh, the femoral artery and vein, are found, the vein nearer 
the median line of the body. In front of these vessels this fascia is prolonged, 
forming the anterior part of their common sheath (the jemoral or erural sheath), 
the posterior part being contributed by the iliac faseta. As the transversali 
fascia eseapes from the abdomen at this point, it is strengthened by a band, which 
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curves over the vessels, and is called the deep crural arch. The inner portion of 
this arch is the of the fascia which is attached to the os pubis and ilio~ 
pectineal line. tween the femoral vein and Gimbernat’s ligament is a little 
sap, the femoral ring, through which hernia is most liable to occur in females, 
this being the weakest spot in the inguinal region of the members of this sex. 
Tt is the abdominal opening of the femoral or craral canal, and is oceupied by a 
WE) eae and some fat. About half-an-inch above the middle of the inguinal 
( pepe be) Weare is an oval opening in the transversalis fascia, called the inter- 
nal abdominal ring. It is the beginning of the inguinal canal, the other end of 
which is in the tendon of the external oblique musele, just above the crest of the 
pubic bone. Through this canal passes the spermatic cord in the male and the 
round ligament of the uterus in the female. In each case the transversalis fascia 
is extended upon the structure contained in the canal, forming a covering which 
from its funnel-shape is called the infundibuliform fascia. 


The Iliac Fascia. 


The iliac fascia lies upon the iliacus and is muscles, which, as has been 
said, are intimately connected, The portion which covers the psoas is attached to 
the vertebral column coextensively with the front origin of the muscle, and also 
to the upper of the sacrum. From this mesial origin it runs outward, its 
upper part joining the inner (anterior) layer of the lumbar fascia, its lower part 
lending with the fascia over the iliacus. Its upper end is attached to the Tiga- 
mentum arcuatum internum. The portion of the fascia which invests the iliaeus 
stretches from the inner margin of the iliae crest to the iliac part of the ilio~ 
panel line, and is also attached to the outer half of the inguinal (Poupart’s) 
igament. It accompanies the united muscles out of the pelvis into the thigh, 
and, running behind the femoral artery and vein, furnishes the posterior part of 
the sheath of these vessels, the front part of which is derived from the trans- 
versalis fascia. It finally becomes continuous with the pubic portion of the fascia 
of the thigh, at the line of fusion of the two a partition being given off between 
the ee and pectineus to the ilio-pectineal eminence and the capsular ligament 
of the hip. 


THE PELVIC FASCIA. 


In direct downward continuation of the transversalis and iliac fasciw, which 
belong to the abdomen proper, is the pelvie fascia, which, as the name implies, lines 
that portion of the belly-ca which is known as the true pelvis (Fig. 439). 

Besides the osseous and ligamentous structures presenting surfaces in the pel~ 
vie cavity, there are the internal obturator muscles at the sides, the pyriformis 
muscles behind, and the levatores ani and coecygei below. The levators arise 
along a line from the body of the pubic bone to the ischial spine, pass downward 
toward the median line, and there blend, thus forming the greatest part of the 
sagging floo ie cavi This floor is perforated by the rectum, and in 
the female € 7m t separ pelvic cavity from the sub- 
jacent peri af al : . All of parietal structures are lined 

yy the pe iscera, 

Two pri 1 ia are recognized—the obturator 
fascia and the | ? 


n is sometimes 
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called the pyriformis fascia, As the obturator internus leaves the pelvis it takes 
with ita reflection of its fascia, which thus becomes continuous with the fascia 
which invests the muscles in the hip and thigh. 


rs. 492.—Di ofa coronal section of the pelvis, designed to show the relations of the pelvic fascin aud 


the isechio-rectal V.8.=Vesicula seminalis, 


The Recto-vesical Fascia. 


Along the curved line which marks the upper border of the origin of the 
levator ani (i. ¢., from the symphysis pubis to the ischial spine) the fascia is 
somewhat thickened, and is called the white line cen tendineus, linea albuginea). 
From this line the recto-vesical fascia arises, and extends toward the median line 
in close contact with the upper surface of the levator ani. When it reaches the 
bladder, it splits into two layers, one of which spreads upward and disappears in 
the wall of this visens, and the other passes downward upon the prostate gland, 
and thus forms its sheath. The portion around the prostate is continuous with 
the apa layer of the triangular ligament, which will presently be deseribed. 

en the recto-vesical fascia reaches the rectum, its fibres intermingle with 
those of this intestine. In the female the fascia forms a partial covering to the 


vagina, 

Certain portions of the recto-vesical fascia are described as the true ligaments 
of the bladder; but the lateral and the posterior are generally so indistinct as to 
be demonstrable with difficulty, if at all, and only the anterior are constantly 
worthy of mention. 

A little to each side of the median line a fold of the fascia runs forward from. 
the bladder, and attaches itself to the body of the pubic bone, This fold encloses 
a small bundle of muscular tissue, which is called, from the parts which it con- 
nects, the vesico-pubic muscle, Thu: formed the anterior ligaments of the 
an ler, Between these two ridges is a median depression, in which the fascia 
is thin. 





THE FASCLE. 


THE FASCIZ OF THE PERINEUM. 


The fascia of the perincum forms a triangle with its apex forward, and is 
often railed the triangle igen of the perineum, It extends nearly horizon- 
tally sidewise between the lateral walls of the pelvis, and yentro-dorsally from 


the pubic symphysis to the central point of the perineum, which is about an inch 
in front of the anus. At the base of the triangle the fascia is single, but imme- 
diately splits into two layers, the superficial and the deep, between which are 
situated the constrictor muscle of the urethra, the suburethral (Cowper's) glands, 


vessels and nerves, as well as a part of the urethra, From this last fact and its 


Fig, 40.- nm of a median mgittal section of the anterior portion of the perineum, designed to show: 
the relations of the triangular ligament (red). + 


shape the fascia is most commonly known as the triangular ligament of the urethra 
Fig. 440). 

he superficial (inferior) layer stretches between the ischio~pubie rami, strength- 
ened near the front by a fibrous band, called the transverse ligament of the pelvis, 

The deep (superior) layer is connected late with the obturator fascia, just 
above the latter’s attachment to the pubie and i 1 rami, 

In the female the vagina perforates this fascia. 

The superficia cia requires a more detailed deseription in the perineum than 
in most other local Its deep layer (fascia of Coll rather firm and close, 
and is attach »wer border of the ischio-pubie rami and 
the ischi i is united to that of the triangular liga- 
ment, betw re and he tr perinei muscles. Be 
tween th n is the x al tay loose and areolar, its 
spaces ov 
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between the sage 
outer wall of this | 
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inner wall by a thin, fibrous lamina, which covers the lower ete! surface of 

levator ani, and is called the dschio-rectal or anal fascia. The fossa is pro- 
longed forward over the superior layer of the triangular ligament. These fosse 
are commonly filled with adipose tissue, which is continuous with that subjacent 
to the skin of the buttocks. 


THE FASCLE OF THE HIP AND THIGH. 


These structures are not separated by a clearly defined boundary, and will 
be considered as one, which, on account of its t extent, is commonly called 
Jascia lata (“the broad band”). It is cylindrical in shape, and extends from 
the highest margin of the hip to the lowest limit of the thigh. At its upper 
end it is attached along an irregular line, which lies successively upon the 
coceyx, sacrum, iliac crest, the inguinal (Poupart’s) ligament, the body and 
descending ramus of the os pubis, the ascending ramus and tuberosity of the 
ischium, and the great sacro-sciatic ligament, thus completing the circuit. It 
also has an attachment to the ilio-pectineal line, which will be mentioned again 

resently, It is continuous below with the fascia of the leg, is at by 
its deep surface to the bony prominenees around the knee, and contributes to the 
formation of the capsular ligament of this joint. In most parts it is a single 
layer, but, in the region of the gluteus maximus, it has two lamelle, which 
ensheathe the muscle, and a similar arrangement obtains in the case of the 
tensor vagine femoris, otherwise called the tensor fascie late. The portion of 
the fascia on the outer aspect of the thigh is the strongest, and is called the ilio~ 
tibial band, from its attachments at the tliac erest and the outer tuberosity of the 
tibia. The fascia sends inward to the femur two intermusewlar septa, which par- 
tition the thigh into an anterior compartment and a posterior, the former contain- 
ing the quadriceps and sartorius, the latter the other museles. These septa, exter- 
al and internal, have their osseous attachments respectively upon the outer and 
inner lips of the linea aspera and their upward and downward prolongations. 
Other and less important septa also occur. Just below the median end of the 
inguinal (Ponpart’s) ligament is an oval hole, measuring about an ineh in its long 
(vertical) diameter, and called the saphenous opening, from its transmission of the 
long saphenous vein, The saphenous opening is closed in by a thin layer of 
areolar tissue (superficial fascia), which, from its being perforated by many vessels, 
suggests a sieve, and hence is called the cribriform fascia. The part of the fasci 
at the outer side of this aperture is the iliae portion; the part at the inner 
the pubie portion. The saphenous opening may be regarded as a noteh in the 
upper border of the fascia, the angles of 
the notch overlapping each other without 
contact, so that the opening has nota con- 
tinuous margin. The part of the margin 
which comes in front is continuous with 
the inner end of the inguinal (Poupart’s) 
ligament; that which goes to the rear 
curves backward, and is attached to the 
ilio-pectineal line, The upper, outer, and 
under portions of the rim taken together 
are tesa, and bear the name of 
Jaleiform process. Tt is attached to the 
front of the sheath of the femoral vessels, 
Behind the plane of the saphenous open- 
ing are the upper parts of the femoral F10. 41.—The femoral ring, (Testut.) 
artery and vein. Elsewhere these vessels, 
like others generally, are enclosed in a snugly fitting sheath ; but here for about 
three-quarters of an inch they are clothed with « somewhat loosely fitting invest- 
ment, the femoral or crural sheath, the anterior portion of which is a prolongation 


FEMORAL 
ARTERY 
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of the transversalis fascia, the posterior part an extension of the iliae fascia. The 
femoral sheath has the shape of a funnel with its lange end up, and its small end 
down, continuous with the sheath of the distal portion of the vessels. Two ver- 
tical septa divide the space included by the femoral sheath into three compart- 
ments, in the outer of which lies the femoral artery, in the middle the femoral 
vein, and in the inner a little adi; tissue, and perhaps a small lymph-node, 
which fill the but im) rfectly. ‘The inner compartment is the femoral or 
erural emat. Its upper end about half an inch across, between the femoral vein 
and Gimbernat’s ligament, is the femoral or erural ring, and is closed by a rather 
firm layer of areolar tissue, the septum erurale, The 
anterior part of the femoral sheath at its highest 
level is enforeed by a transverse band, which curves 
over the vessels and is known as the deep erural 
arch, At its outer end the arch is connected with 
the iliopectineal line and the fascia covering the 
pectineus by a fibrous cord, the iliopectineal band, 

he obturator artery usually courses close to the 
outer side of the femoral ring; but it may run on 
the mesial side of the ring—a fact to be remem- 
bered in operating ona femoral hernia, which pro- 
trades through the weak spot in the abdominal wall 
afforded by the femoral ring and canal. 


THE FASCLE OF THE LEG. 


The principal fascia of the leg is directly con- 
tinuous with that of the thigh ae and that of 
the foot below. It is not, however, a complete 
enclosure for the leg, being deficient at the p! 
where the bony framework is subcutaneous. For 
example, at the inner surface of the tibia the fascia 
merges with the periosteum at the borders of this 
area ; and it is disposed in like manner at the heads 
of the tibia and fibula, and at the malleoli. It 
sends intermuscular partitions inward at several 
points, the most perfect of them being two on the 
outer side of the leg which have bony attachments 
along the neighboring borders of the fibula, and 
separate the peronei longus and brevis from the 
front and back groups of muscles respectively. 
Between the muscles which are inserted into the cal~ 
caneum and the other posterior muscles is stretched 
the deep transverse fascia, attached to the tibia and 
fibula, and binding down the muscles in front of it. 
In the region of the ankle the fascia is strength- 
ened and to some extent prolonged into the foot by 
a series of transverse bands, which nearly encircles 
the limb, each of its primary divisions being called 
an annular ligament. They are three in number— 
anterior, internal, and external. The anterior an- 
nular ligament (Fig. 442) consists of two parts, an 
upper and a lower. The upper band runs across the front of the leg between 
the anterior borders of the tibia and fibula, just above the malleoli, keeping the 
vertical tendons in place. The lower band begins on the outer side of the cal~ 
caneum, and splits into two layers at the outer border of the peroneus tertius, one 
going in front and the other behind ; at the inner border of the extensor longus 
digitorum the layers unite, thus forming a channel through which these two 
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muscles pass. The band then divides into two branches—a superior, which goes 
upward to the front of the inner malleolus, and is there attached; and a lower, 
which crosses fo its insertion on the scaphoid and internal cuneiform bones an 
in the plantar fascia, ‘These bands confine the tendons of the tibialis anterior 
and extensor proprius hallucis closely to the subjacent structures, Each of the 
last-named has # synovial sheath, but the extensor longus digitorum and peronens 
tertius have one in common. The internal annular figament (i . 443) is stretched 
between the internal malleolus and the postero-inferior part of the inner surfee 
of the os calcis. From its deep surface processes are given off to the neighbori: 
ridges of bone, thus forming compartments through which pass the tendons ot 
muscles from the back of the leg to the sole of the foot, as follows : next behind 
the malleolus the tibialis posterior, then the flexor longus digitorum, and, finally, 
after an interval in which lie the vessels and nerves, the flexor longus hallucis. 
Each of the tendons has its separate synovial membrane. The external annular 
ligament (Fig. 444) runs from the tip of the external malleolus to the outer side 
of the caleaneum, binding down the peroneus longus and peroneus brevis, which 
are enclosed together in a single synovial membrane. 


THE FASCLE OF THE FOOT. 


The puealiay of the fascie: of the foot and hand is so marked that it is 
unnecessary to dwell minutely upon the former, the latter having been already 
deseribed. That in the sole is called the plantar fascia, and ts divided into 
three parts. The central portion starts from the inner tuberosity of the calea- 
neum, runs forward below the flexor brevis digitorum, and terminates in front in 
a process for each toe and in slips for the skin, At the sides it is continuous with 


Fy. 443,—The Internal annular tgament of the ankle —_ Fig.444.—The external annular ligament of tho 
and the artificially distended synovial membranes of the ankle and the artificially distended synovial mem- 
tendons which ftconfines, (Testut.) brane of the tendons which it confines. (Testut.) 


the lateral portions, which extend around the margins of the foot. Where the 
central portion joins each lateral a process passes upward, and thus are formed 
partitions between corresponding groups of muscles. The external lateral por- 
tion is attached behind to the caleaneum, the internal to the internal annular liga- 
ment. ‘The interosseous fascia, the dorsal fascia, and the superficial transverse 
ligament of the toes, all are similar to their homologues in the upper limb, but 
the last named connects five digits, instead of only four. The tendons of the toes 
are kept in place by fibrous bands, and are provided with synovial membranes, as 
are the corresponding organs in the hand. 
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off and extend between the muscles. For the most part these are areolar ; but 
near the elbow, where | groups of muscles arise from the condyles, the fibrous 
partitions are well marked. Between the first and second layers of the flexor 
muscles is stretched a thin layer of fascia, and a similar one is found between 
the superficial and deep ps of extensors. The fuscia is much thicker behind 
than in front. At the lower end of the forearm the fascia terminates in the 
so-called annular ligaments, anterior and posterior. ‘The name implies a ring-like 
structure ; but each extends only half-way round the limb, and, while the posterior 
is almost entirely within the limits of the forearm, the anterior is wholly within 
the boundaries of the hand, 


The Posterior Annular Ligament. 


The posterior annular ligament (Fig. 437) is chiefly com! of transverse 
bundles of fibres constituting a eerie strong band, which has bony attach~ 
ments on the inner side to the styloid process of the ulna, the cuneiform and the 
pisiform, on the outer side to the lower end of the ventral border of the radius, 
and between these extremities to the vertical ridges on the back of the radius. 
In this way are formed six osseo-fibrous passages, lined with synovial membrane, 
and occupied ie the tendons of the extensor muscles of the forearm which are 
inserted in the hand. 


THE FASCIZ OF THE HAND. 
In the hand are the anterior annular ligament, the palmar fascia, the inter- 


osseous fascim, the superficial transverse rea the dorsal fascia, and the 
sheaths of the tendons of the digital muscles, 


The Anterior Annular Ligament. 


The anterior annular ligament runs transversely across the front of the carpus 
from the seaphoid and trapezium on the outer side to the pisiform and uneiform 
on the inner, thus converting the groove of the carpus into a tubular passage, 
through which run the flexors of the digits. It is continuous above with the 
forearm fascia, and below with the palmar fascia. 


The Palmar Fascia. 


The palmar fascia is divided into three parts, a middle and two lateral. Of 
these the middle is the most important, and often no other part is intended when 
the term “ palmar fascia” is employed. 

The middle palmar fascia is thick and strong, and seems to be in great part 
an expansion of the palmaris longus, though there appears to be no lack of the 
fascia in cases where the muscle is absent. her portions originate from the 
anterior annular ligam i ut in fan-shape as it descends, is 
firmly adherent to 5 bases of th four fingers by a 
division oI in, the anterior 

rpal bones, and 
teral borders 


The anteri ia is a tl ich Ii front of the inter- 
osseous muscle: ched to t! nterior ridges of the metacarpal bones. 
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Tn the interdigital commissures is a thin band, which extends from the index 
to the little finger, and forms the basis of the webs. It is called the superyicial 
transverse ligament. 


The Dorsal Fascia of the Hand. 


‘This is a thin layer, continuous on each side with the lateral parts of the pal- 
mar fascia, above with the fascia of the forearm, and below with the sheaths 
of the extensor tendons. Between the metacarpal bones are stretched delicate 
fascie, which cover the dorsal interosseons muscles. 


Fascial Sheaths of Tendons in the Hand. 


On the palmar aspect of the digits each flexor tendon runs in a tubular canal, 
made by the concaved phalangeal surfaces and strong fibrous bands, which arch 
over these from the lateral margins 
of the bones, The ee on led EDIAN NERVE 
vaginal ligaments, because they help to Lb 
form the sheath (vagina) of the ie ae na [f ee bet 
don, They are very dense opposite 
the shaft of the phalanx, much tone 
opposite the joints. Each of the 
canals is provided with a vaginal 
synovial membrane (Fig. 436). Those 
of the index, middle, and ring fingers 
are independent, cylindrical sheaths, 
covering the length of two phalanges ; 
that of the thumb, also, is separate, and 
extends from about two inches above 
the radiocarpal joints to the inter- 
phalangeal articulation ; and that of 
the little finger, starting a trifle higher 
in the forearm, reaches to the distal 
end of the second phalanx, and in- 
cludes also the flexor tendons of the 
other fingers as far as half-way down 


the palm. 

on the dorsal aspect of the hand 
a different arrangement obtains (Fig. 
437). The tendons of the digital ex- 
ree spread out upon the back of 

@ first and second phalanges and % > 
blond at the sides with the lateral pail tnlitalyaiislansm eas ‘endows tthe 
ligaments of the joints from the meta- 
phalangeal down, themselves acting as posterior ligaments. As has already 

been said, the posterior annular ligament forms with the hind surface of the 
adjacent bones of the forearm a series of tubular canals, through which extensor 
tendons pass. These channels are provided with vaginal synovial membranes, 
which extend above and below the limits of the ligament. They contain tendons 
as follows: the first—that on the radial border—the extensor ossis _metacarpi 
peu and the extensor brevis pollicis; the second, the extensores carpi radiales 
longus and brevis; the third, the extensor longus pollicis; the fourth, the exten- 
sor communis digitorum and the extensor ind’ the fifth, the extensor minimi 
digiti; and the sixth—that on the ulnar border—the extensor carpi ulnaris, 
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The Vertebral Fascia. 


The vertebral fascia is an extension downward of the back part of the outer 
layer of the cervical fascia. It stretches from the spinous processes of the thoracic 
vertebre to the angles of the ribs, covering in the deep vertical muscles of the 


DIGIT! 
NSOR CARP 
VENARIS. 





- Fis, 81 —Bynorlal membeanes of tendons in the dorsum of the forearm and hand, artificially distended. 
estat, 


back, passing in front of the serratus posterior superior, and becoming continuous 
below with the lumbar fascia. 


The Lumbar Fascia. 


The lumbar faseia (Fig. 438) is, in reality, rather a combination of tendons 
than a true fascia of investment, although it serves also in the latter capacity. The 
issimus, serratus posterior inferior, obliquus internus abdominis, and trans- 
versalis abdominis all participate in its formation. Regarded as a fascia, it springs 
from the vertebral column in three layers, the outer or posterior, the middle, and 
the inner or anterior. The outer /ayer begins at the tips of the spinous processes of 
the lumbar and sacral yertebree, forming a direct downward continuation of the 
vertebral fascia, It is attached above to the last rib, and below to the hind third 
of the outer lip of the iliae crest and the ilio-lumbar ligament. The middle layer 
starts from the free ends of the trans © processes of the lumbar vertebra; and 
the inner layer arises from the front of the bases of the same processes. The 
outer and middle unite at the outer edge of the erector spinw, which oceupies the 
space between them ; and this double layer is joined by the inner a little farther 
away from the middle line, the enclosure thus bounded being filled by the quadratus 
lumborum, ‘The fascia resulting from the combination of the three layers gives 
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origin to the transversalis abdominis ; the obliquus internus abdominis is inserted 
into a secondary lamella, which splits off from the outer layer ; and the latissimus 
and serratus posterior inferior arise from still another lamina, which separates 
from the main fascia nearer the median line. 


Fig. 438~Semidingrammatic horizontal section of trunk to show the lumbar fscia and the tendons of the 
Jateral abdominal muscles. The upper figure shows the complete sheathing of the rectus in ite superior por 
tions; the lower shows the arrangement In its inferior fourth. (Testut.) 


The front portions of the abdominal wall are largely made up of the tendons 
t 


of insertion of the external oblique, internal oblique, and transversalis muscles, 
and these tendons are fascie in the same sense that the different tendons are, which 
constitute the lumbar fascia; but they are rarely mentioned other than as apo- 
neuroses of insertion—a term which implies their tendinous character. 


THE FASCLE OF THE ABDOMINAL CAVITY. 


The abdominal cavity is everywhere lined with a serous membrane, the peri- 
toneum. Between this, which fornishes the free surface of the cavity, and the 
muscular portion of the abdominal walls is interposed a delicate membrane, which, 
in the greater part of the abdomen proper, is known as the fransversalia fascia, on 
account of its intimate connection with the great muscle against whose inner sur- 
face it lies, and, in the back part of the abdomen proper and in the pelvis, is called 
the iliae fascia, because the iliacus is one of the great muscles with which it is in 
close relation, the other being the psoas. Each of these fascie is somewhat pro- 
longed beyond the abdominal cavity, as will presently be detailed. 


The Transversalis Fascia. 


The transversalis fascia is thickest at the groin, gradually hecomes thinner a5 
it is traced upward, and is nothing but areolar tissue where it lines the under side 
of the diaphragm. It is attached to the inner border of the iliac crest, the outer 
half of the inguinal ligament, the spine of the pubic bone, and the ilio-pectineal 
line. Beneath the inguinal ligament, a little to the inner side of its middle, the 
great vessels of the thigh, the femoral artery and vein, are found, the vein nearer 
the median line of the body. In Tront of these vessels this fascia is prolonged, 
forming the anterior part of their common sheath (the femoral or crural sheath), 
the posterior part being contributed by the iliac fascia, As the transversalia 
fascia exeapes from the abdomen at this point, it is strengthened by a band, whieh 
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curves over the vessels, and is called the deep erural arch, ‘The inner portion of 
this arch is the of the fascia which is attached to the os pubis and ilio- 
pectinea! line. Between the femoral vein and Gimbernat’s ligament is a little 

ip, the fe ring, through which hernia is most liable to occur in females, 
thie being the weakest spot in the inguinal region of the members of this sex. 
Tt is the abdominal opening of the femoral or crural canal, and is ocenpied by a 
lymph-node and some fat. About half-an-inch above the middle of the inguinal 


(Poupart’s) ligament is an oval opening in the transversalis fascia, called the inter- 
nal abdominal ring. It is the beginning of the ingninal canal, the other end of 
which is in the tendon of the external oblique muscle, just above the crest of the 
pubie bone. Through this canal passes the specoele cord in the male and the 
round ligament of the uterus in the female. In each case the transversalis fascia 
is extended upon the structure contained in the canal, forming a covering which 
from its funnel-shape is called the infwelibuliform fascia, 


The Iliac Fascia. 


The iliae fascia lies upon the iliacus and s muscles, which, as has been 
said, are intimately connected. The portion which covers the psoas is attached to 
the vertebral column coextensively with the front origin of the muscle, and also 
to the upper part of the sicrum. From this mesial origin it runs outward, its 
upper part joining the inner (anterior) layer of the lumbar fascia, its lower part 
blending with the fascia over the iliacus. Its upper end is attached to the Tiga- 
mentum arcuatum internum, The portion of the faseia which invests the iliaeus 
stretches from the inner margin of the iliac erest to the iliac part of the ilio- 
pena line, and is also attached to the outer half of the inguinal (Poupart’s) 
igament, It accompanies the united muscles out of the pelvis into the thigh, 
and, running behind the femoral artery and vein, furnishes the posterior part of 
the sheath of these vessels, the front part of which is derived from the trans 
versilis fascia, It finally becomes continuous with the pubie portion of the fascia 
of the thigh, at the line of fusion of the two a partition being given off between 
the psoas and pectinens to the ilio-pectineal eminence and the capsular ligament 
of the hip. 


THE PELVIC FASCIA. 


In direct downward continuation of the transversalis and iliac fascie, which 
belong to the abdomen proper, is the pelvic fascia, which, as the name implies, lines 
that portion of the belly-cavity which is known as the true pelvis (Fig. 439), 

Besides the osseous and ligamentous structures presenting surfaces in the pel- 
vie eavity, there are the internal obturator muscles at the sides, the pyriformis 
muscles behind, and the levatores ani and coceygei below, The levators arise 
along a line from the body of the pubic bone to the ischial spine, pass downward 
toward the median line, and th nd, thus forming the greatest part of the 
sagging floor of th This floor is perforated by the rectum, and in 


the female by it separates the pelvic cavity from the sub- 
jacent peri 1 All of these parietal structures are lined 
hy the pel ia, WI t to th era. 

0 principal 0 he pelvie fascia are recognized—the obturator 
fascia and the c é 
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called the pyriformis fascia. As the obturator internus leaves the pelvis it takes 
with it a reflection of its fascia, which thus becomes continuous with the fascia 
which invests the muscles in the hip and thigh, 


Fra. 4-1 im Of & coronal section Of the pelvis, designed to show the relations of the pelvic fascia ned 
the lnhlorectal foes. “Wr Soe Ventouls somstualtse " 


The Recto-vesical Fascia. 


Along the curved line which marks the upper border of the origin of the 
levator ani (i. ¢., from the symphysis pubis to the ischial spine) the fascia is 
somewhat thickened, and is called the white line {Gis tendineus, linea albuginea). 
From this line the recto-vesical fascia arises, and extends toward the median line 
in close contact with the upper surface of the levator ani. When it reaches the 
bladder, it splits into two layers, one of which spreads upward and disappears in 
the wall of this viseus, and the other passes downward upon the prostate gland, 
and thus forms its sheath. The portion around the prostate is continuous with 
the upper layer of the triangular ligament, which will presently be described. 

When the reeto-vesical fascia reaches the rectum, its fibres intermingle with 


those of this intestine. In the female the fascia forms a partial covering to the 


vagina. 
Certain portions of the recto-vesical fascia are described as the true ligaments 
of the ; but the lateral and the HSIEH are generally so indistinct as to 
aul, 


be demonstrable with difficulty, if at 
worthy of mention. 

A little to each side of the median line a fold of the fascia rans forward from 
the bladder, and attaches itself to th of 
a small bundle of muscular tissue, w! 
neets, the vesico-pubie muscle, i 
Meters Between these two ridges is a median depression, in which the fascia 
is thin. 


and only the anterior are constantly 
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THE FASCIZ OF THE PERINEUM. 


The deep fuscia of the perineum forms a triangle with its apex forward, and is 
often called the poh biog of the eat Ae It extends nearly horizon- 
tally sidewise between the lateral walls of the pelvis, and ventro-dorsally from 
the pubic symphysis to the central point of the perineum, which is about an inch 
in front of the anus. At the base of the triangle the fascia is single, but imme- 
diately splits into two layers, the superficial and the deep, between which are 
situated the constrictor muscle of the urethra, the suburethral (Cowper's) glands, 


vessels and nerves, as well asa part of the urethra. From this last fact and its 


DEEP SAYER OF 
rascia= 


SUPERFICIAL LAYER © 
‘SUPERFICIAL FASCIA. 


skin 


Fro. 440.— ut of A median sagittal section of the anterior portion of the perineum, designed to show 
the relations of the triangular Hgament (red), 


shape the fascia is most commonly known as the triangular ligament of the urethra 
(Fig. 440). 

The auperficial (inferior) fayer stretches between the ischio-pubic rami, strength- 
ened near the front by a fibrous band, called the transverse ligament of the is. 

The deep (superior) layer is connected laterally with the obturator fascia, just 
above the latter’s attachment to the pubic and ischial rami. 

In the female the vagina perforates this 

The superficial ines tailed description in the perineum than 

her | S i i 


a der of the ischio-pubie rami and 
the ischial a ited to that of the triangular liga- 
ment, betw . transversus perinei muscles. Be- 

perficial layer, loose and areolar, its 


the considerable space on each side 
p he osseo-muscular pelvic wall, The 
outer wall er part of the obturator fascia, the 
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inner wall by a thin, fibrous lamina, which covers the lower teste) surface of 
the levator ani, and is called the ischio-reetal or anal fascia. The fossa is pro- 
longed forward over the saperior layer of the triangular ligament. These fossa 
are commonly filled with adipose tissue, which is continuous with that subjacent 
to the skin of the buttocks. 


THE FASCL® OF THE HIP AND THIGH. 


These structures are not separated by a clearly defined boundary, and will 
be considered as one, which, on account of its t extent, is commonly called 
fascia lata (the broad band”). Tt is cylindrical in shape, and extends from 
the highest margin of the hip to the lowest limit of the thigh. At its upper 
end it is attached along an irregular line, which lies successively upon the 
coveyx, sacrum, iliac crest, the inguinal (Poupart’s) ligament, the body and 
descending ramus of the os pubis, the ascending ramus and tuberosity of the 
ischium, and the great sacro-sciatic ligament, thus completing the cireuit. It 
also has an attachment to the ilio-pectineal line, which will be mentioned again 

wesently, It is continuous below with the fascia of the leg, is attached by 
its deep surface to the bony prominences around the knee, and contributes to the 
formation of the capsular ligament of this joint, In most parts it is a single 
layer, but, in the region of the gluteus maximus, it has two lamelle, which 
ensheathe the muscle, and a similar arrangement obtains in the case of the 
tensor vagine femoris, otherwise called the tensor fasci late. The portion of 
the fascia on the outer aspect of the thigh is the strongest, and is called the itio~ 
tibial band, from its attachments at the iliae erest and the outer tuberosity of the 
tibia. The fascia sends inward to the femur two intermuseular , Which par- 
tition the thigh into an anterior compartment and a posterior, the former contain- 
ng the quadriceps and sartorius, the latter the other museles. These septa, exter- 
nal and internal, have their osseous attachments respectively upon the outer and 
inner lips of the linea aspera and their upward and downward prolongations. 
Other and less important septa also occur. Just below the median end of the 
inguinal (Poupart’s) ligament is an oval hole, measuring about an inch in its long 
(vertical) diameter, and called the saphenous opening, from its transmission of the 
long saphenous vein. The saphenous opening is closed in by a thin layer of 
areolar tissue (superficial fascia), which, from its being perforated by many vessels, 
suggests a sieve, and hence is called the eribriform Jasria, The part of the fascia 
at the outer side of this aperture is the iae portion; the part at the inner side is 
the pubi. tion. The saphenous opening may be regarded asa notch in the 
upper border of the fascia, the angles of 
the notch overlapping each other without saa 
contact, so that the opening has nota con- 
tinnous margin. ‘The part of the margin 
which comes in front is continuous with 
the inner end of the inguinal (Poupart’s) 
ligament; that which goes to the rear 
enrves backward, and is attached to the 
ilio-pectineal line. The upper, outer, and 
under portions of the rim taken together 
are sickle-shaped, and bear the name of 
leiform process. It is attached to the 

front of the sheath of the femoral vessels. 
Behind the plane of the saphenous open- 
ing are the upper parts of the femoral Fi. 41—The femoral ring. {Testut.) 
artery and vein. Elsewhere these vessels, 
like Others generally, are enclosed in a snugly fitting sheath; but here for about 
three-qnarters of an inch they are clothed with a somewhat loosely fitting invest- 
ment, the femoral or crural sheath, the anterior portion of which is a prolongation 
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of the transyersalis fascia, the posterior part an extension of the iliac fascia. The 
femoral sheath has the shape of a funnel with its large end up, and its small end 
down, continuous with the sheath of the distal portion of the vessels, Two ver- 
tical septa divide the space included by the femoral sheath into three eompart= 
ments, in the outer of which lics the femoral artery, in the middle the femoral 
vein, and in the inner a little adi tissue, and perhaps a small lymph-node, 
which fill the 3) but imperfectly. The inner compartment is the femoral or 
crural canal, Its upper end about half an inch across, between the femoral vein 
and Gimbernat’s ligament, is the femoral or crural ring, and is closed by a rather 
firm layer of areolar tissue, the septum erurale. The 
anterior part of the femoral sheath at its highest 
level is enforced by a transverse band, which curves 
over the vessels und is known as the deep crural 
arch. At its outer end the arch is connected with 
the iliopectineal line and the fuscia covering the 

ctineus by a fibrous cord, the iliopectineal band. 
Te obturator artery usually courses close to the 
outer side of the femoral ring; but it may run on 
the mesial side of the ring—a fact to be remem- 
bered in operating ona femoral hernia, which 
trudes peak the weak spot in the abdominal wal! 
afforded by the femoral ring and canal. 


THE FASCLE OF THE LEG. 


The principal fascia of the leg is directly con- 
tinuous with that of the thigh above and that of 
the foot below. It is not, however, a complete 
enclosure for the leg, being deficient at the places 
where the bony framework is subcutaneous, For 
example, at the inner surface of the tibia the fascia 
merges with the periosteum at the borders of this 
area ; and it is disposed in like manner at the heads 
of the tibia and fibula, and at the malleoli. It 
sends intermuseular partitions inward at several 
points, the most perfeet of them being two on the 
outer side of the leg which have bony attachments 
along the neighboring borders of the fibula, and 
separate the peronei Sie and brevis from the 
front and back groups of muscles respectively. 
Between the muscles which are inserted into the cal- 
eaneum and the other posterior muscles is stretched 
the deep transverse fascia, attached to the tibia and 
fibula, and binding down the muscles in front of it. 

In the region of the ankle the fascia is strength- 
ened and to some extent prolonged into the foot by 
a series of transverse bands, which nearly encircles 

vias 4 the limb, each of its primary divisions being called 
Hgament of theankleandthessnovial an annular ligament. They are three in number— 

ern brw, f the tendons beneath it y * 5 

artificially distended. (Testut.) anterior, internal, and external. The anterior an- 

nular ligament (Fig. 442) consists of two parts, an 
upper and a lower, The upper band runs across the front of the leg between 
the anterior borders of the tibia and fibula, just above the malleoli, keeping the 
vertical tendons in place. The /ower band begins on the outer side of the cal- 
caneum, and splits into two layers at the outer border of the peroneus tertius, one 
going in front and the other behind; at the inner border of the extensor longus 
digitoram the layers unite, thus forming a channel throngh which these two 





—The anterior annular 
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museles pass. The band then divides into two branches—a superior, which goes 
upward to the front of the inner malleolus, and is there attached; and a lower, 
which crosses to its insertion on the scaphoid and internal cuneiform bones and 
in the plantar fascia. These bands confine the tendons of the tibialis anterior 
and extensor proprius hallucis closely to the subjacent structures, Each of the 
last-named has a synovial sheath, but the extensor longus digitorum and peroneus 
tertios have one in common. The internal annular liganunt (Fig. 443) is stretched 
between the internal malleolus and the postero-inferior part of the inner surface 
of the os calcis. From its deep surface processes are given off to the neighborin, 
ridges of bone, thus forming compartments through which pass the tendons o’ 
muscles from the back of the leg to the sole of the foot, as follows : next behind 
the malleolus the tibialis posterior, then the flexor longus digitorum, and, finally, 
after an interval in which lie the vessels and nerves, the flexor longus hallucis. 
Each of the tendons has its separate synovial membrane. The external annular 
ligament Fig. 444) runs from the tip of the external malleolus to the outer side 
of the caleaneum, binding down the peroneus longus and peronens brevis, which 
are enclosed together in a single synovial membrane. 


THE FASCLE OF THE FOOT. 


The homology of the fascia of the foot and hand is so marked that it is 
unnecessary to dwell minutely upon the former, the latter having been already 
deseribed. That in the sole is called the plantar fascia, and is divided into 
three parts, The central portion starts from the inner tuberosity of the calea- 
neum, runs forward below the flexor brevis digitorum, and terminates in front in 
4 process for each toe and in slips for the skin. At the sides it is continuous with 


F20. 46.—The Internal annular Hgament of the ankle Ft. 444,—The external ausular ligament of the 
anil the artificially distended synovial membranes of the ankic and the artificially distended synovial mem 
fondons which it confines. ¢Testut.) brane of the tendons which it confisies, (Testt.) 


the lateral portions, which extend around the margins of the foot, Where the 
central portion joins each lateral a process passes upward, and thus are formed 
partitions between corresponding groups of muscles. The external lateral por- 
tion is attached behind to the caleaneum, the internal to the internal annular liga- 
ment, ‘The interosseous fasciw, the dorsal fascia, and the superficial transverse 
ligament of the toes, all are similar to their homologues in the upper limb, but 
the last named connects five digits, instead of only four, ‘The tendons of the toes 
are kept in place by fibrous ban nd are provided with synovial membranes, a3 
are the corresponding organs in the hand. 





THE FASCLE. 


SYNOVIAL BURSA. 


‘The structure of bursal synovial membranes (brurse viales) has already been 
presented 71). It is not desirable to give in this ee detailed description 
or even to make mention of all of these organs that have been found ; for of the 
great number, many are insignificant, and others are so rare as to be merel 
curiosities, It will suflice to indicate the situation, relations, and councetions oF 
those which are constant or even common, and those which have especial physi- 
ieee or clinical importance, Of the burse infrequently seen, some are found 
only in those persons in whom some peculiar, localized stress has provoked their 
development from open 5] in areolar tissue. Illustrations of this are en- 
countered over the spine of the scapula in individuals who earry burdens on the 
shoulder ; over the xiphoid process, and between the rectus femoris and the vasti 
in shoemakers ; and over angle between the first and second pieces of the 
sternum in carpenters and cabinet-makers. 

It should be understood that the burse mentioned in the following enumera~ 
tion are not all constant, but that any particular one of the inconstant may be 
found in any case. The initial letter atcha ” will be used instead of the full 
word in givi ¢ Latin name. 

B, trap! situated between the trapezius and the triangular surface at the 
base of the spine of the seapula, 

B, aeromictlis subeutanca. lies between the skin and the acromion process, 

B. subacromiatis is located between the capsular ligament of the shoulder and 
the arch made by the coracoid and acromion processes, and extends beneath the 
deltoid muscle, from which fact it is often called B. subdeltoidea. 

B. coraco-clavicularis media is found between the conoid and trapezoid liga- 
ments. 

B. pectoralis majoris separates the tendon of the greater pectoral muscle from 
the B. intertubercularis and the latissimus. The latter bursa is the prolongation 
of the articular synovial membrane of the shoulder, which invests the tendon of 
the long head of the biceps. 

B. covracobrachialis is situated between the coracobrachialis and the biceps on 
one side, and the subscapularis on the other. 

B. latixsimi lies between the latissimus and teres major. Sometimes a bursa is 
found between the Jatissimus and the lower angle of the scapula, 

B. teretis majoris is lodged between the sentlon of insertion of the teres major 
and the small tuberosity of the humerus. 

B. subscapularis, between the subscapularis and the neck of the seapula, is 
really a diverticulum of the synovial membrane of the shoulder-joint. 

B epicondyli extern’ subeutanea and B, epicondyli interni subeutanea Vie upon 


the external and internal condyles of the humerus respectively. 


B. bicipito-radialis, often double, is situated between the tuberosity of the 
radius and the tendon of the biceps, which is inserted into it. At the inner side 
of this bursa and its associated tendon is sometimes found the B. u/no-radialis 
(B. cubitalis interossea), close to the ulna and the muscles of the neighborhood, 

B. olecran x f the olecranon process, 

B, oleeran 7 a bove th non, in front of the triceps, 
and behind th r 


h the tendon of insertion of 
he same relation to the long 


in of the ulnar extensor 


B, capi Hi ¢ bene rv the styloid process of 


the ulna. 
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B. saeratis is found upon the spinous process of the fourth sacral vertebra, or 
over the joint between the sacrum and the coceyx. 

B. subiliaea is Yocated behind the united tendons of the iliacus and psoas 
touscles and in front of the capsular ligament of the hip-joint, with the cavity of 
which it is often connected. 

B. teochanterica subeutanea is situated under the integument whieh covers the 
great trochanter. 

B. trochanterica profunda is placed between the outer surface of the great 
trochanter and the upper part of the tendon of insertion of the gluteus 
maximus. 

B, glutei maximi ischiadica is found between the tuberosity of the ischium and 
the lower border of the muscle named, 

B. glitei medii anterior lies between the anterior part of the tendon of the 

luteal musele and the great trochanter. 

B. glutei medii posterior intervenes between the hind part of the tendon of 
this muscle and the pyriformis. 

B. glutei minimi is between the tendon of insertion of this muscle and the 
anterior surface of the great trochanter. 

B. pyriformis is placed either between the tendon of this musele and the 

lus superior, or beneath its tendon of insertion. 

AB. obturatoris interni is situated between the tendons of the internal obturator 
and the gemelli,and may communicate with the B. ischiadica. There is also a 
bursa in the small sciatic notch, over which the obturator internus glides. 

B, pectine’ has on one side the insertion of the pectineus, and on the other the 
lowest part of the iliacus and the adjacent surface of the femur. 

B. semitendinoso-bieipitalis lies between the united tendons of origin of the 
semitendinosns and biceps flexor cruris and the tuberosity of the ischinm, 

B. sartorii separates the sartorius from the inner tuberosity of the tibia, and 
from the tendons of the gracilis and semitendinosus, 

B, semimembranosi, often double, is situated between the tendons of the semi- 
membranosns and quadratus femoris. Another bursa lies between the expansion 
vi He tendon of insertion of the semimembranosus and the inner tuberosity of 
the tibia, 

B. tibialis interna (B. anserina) is placed between the lower part of the inner 


hamstring tendons and the internal lateral ligament of the knee. This bursa may 
connect with the een through the B, gastrocnemii interna. 


B. bivipitis cruris (B. fibularis) is lodged between the tendon of insertion of 
the biceps of the leg and the external lateral ligament of the knee, and may com- 
munieate with the joint. 

B. poplite’ has the tendon of origin of the popliteus on one surface and on the 
other the external tuberosity of the tibia and the capsule of the knee. Te always 
conneets with the joint-eq' of which it may be considered a diverticulum, and 
sometimes communicates with the superior tibio-fibular articulation. 

B. supra-acetabulavis lies between the reflected tendon of origin of the rectus 
femoris and the upper margin of the acetabulum. 

B. mepraruelaris is situated between the quadriceps extensor eruris and the 
lower part of the anterior surface of the femur. Its cavity communicates with 
that of the knee-joint. 

B. prepatellaris subeutanea is located on the anterior surface of the patella, 
just beneath the skin. 

B. infrapatellaris is placed between the ligamentum patelle and the anterior 
surfiice of the head of the tibia, 

B, condyli externi and B. condyli interni, One is found between the external 
condyle of the femur and the skin, the other in similar relation to the internal 
condyle, 

B. pretibialis lies between the tubercle of the tibia and the superjacent fascia. 

B. gastroenemii interna is situated behind the inner condyle of the femur and 








THE BLOOD-VASCULAR SYSTEM. 


¥ 

hg blood is the vehicle by which nourishing materials are carried to the tis- 

sues, and many effete substances conyeyed away from them. Tt is contained 
in a continuous series of chambers and tubes, which constitute the blood-vascular 
system. The chambers are the compartments of the heart, and the tubes are the 
arteries, the capillaries, and the veins—inéluding under the last term not only the 
veins proper, bat also certain channels which are called venous sinuses. The 
arteries are the yessela which carry blood Jrom the heart to the tissues ; the eapil- 
davies are those throu ive alas walls the interchange of nutrient and 
waste matters takes place in the midst of the tissues; and the veins are the vessels 
whieh convey the blood from the tissues fo the heart. The whole blood-vaseular 
system is closed in the normal condition, and no blood escapes from it, with two 
exceptions, which are as follows: in the female, during the child-bearing portion 
of her life, there is a periodical discharge of blood through ruptured vessels ; and 
in the spleen of all persons the blood leaves the minute vessels, and flows through 
wall-less tubes in the parenchyma of the organ. 

In the entire blood-vascular system one structural feature is constant—the 
serous membrane which lines it, Muscular and fibrous coats in most parts are 
found surrounding the serous, but they are not, like it, invariable. The eligi 
ance of this smoothest of all membranes asa lining for the heart and vessels is 
appreciated, when we consider that any roughness of a surface over which blood 


flows causes clotting of the fluid, and this results in the  ploeging of vessels, and 


the consequent starvation of the parts which they should supply with blood. 


THE HEART. 


By F, H. GERRISH, 


THE heart (Latin cor, or cardia) is the central organ of the vascular system. 
Tt is the force-pump which propels the blood through the vessels, In some 
animals it has but one cavity, in others it bas two, in still others three. In man 
there are really two hearts, each having two chambers, The two hearts in the 
adult may be compared to a block of two ea, Which are independent of each 
other except for the fuet that the partition wall between them is common to both, 
During intrauterine life there is a door of communication between the upper 
chamber of one and the corresponding cavity of the other; but this is closed at 
birth, and thenceforward the blood cannot get from one side to the other without 
leaving the heart and going by a roundabout path. 

These two hearts are called, on the basis of their independence, the right 
heart and the left heart respect ground of their union, they are named 
the right side of the heart and f the heart respectively. Both sets 
of designations are misleading ng i situation of the two organs 
(or sides of the same organ), for the: not placed right and left, but one—the 
right—is in front of the other. O mber of each is called auricle, because 
of the resemblance of an appendage to an V's external ear; the other 
chamber 1s named tentricle, from ita bulging likea prominent abdomen, The 
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auricles are spoken of as if they were entirely on a higher level than the ventri- 
eles, whereas they are nearly on the same plane, 4, 

Each auricle receives blood from veins, and delivers it to the corresponding 
ventricle, which then discharges it through an artery. 


The Circulation of the Blood. 


‘The course of the blood is as follows (Fig, 445): Beginning in the auricle 
of the right side, the blood, which has just come from the tissues of the entire 
body, passes through the large aperture by which the auricle communicates with 

its ventricle, and which is called the right 
auriculo-ventricular opening; from the 
nee ‘ventricle it sia en through id 

yu tras etary to the lungs, through 
\ Fall whose capillaries ie certain 
impurities and gains oxygen from the air, 
thus being changed from venous blood to 


arterial ; from the lungs it flows 

the pulmonary veins to the pp 
aNanen Eng ihe leh anvedo-wentrialat 
opening to the left ventrtele, whence it is 


forced into the aorta, the great trank of the 
neral arterial system, and by this and its 
ranches it is distributed throughout the 
body. From the twigs of the arterial sys- 
tem the blood is poured into the eapil- 
Jaries, and here parts with nourishn 
materials, synchronously receiving a load, 


effete substances, in this way heing altered 
from arterial to venous, care i 
laries it cou into the veins, which con 
duct it to the right auricle, the place from 
which the ascent began. This deseri 

1 


tion of the track of the blood confirms 
statement previously made that the com- 
munication between the right and left sides 
of the heart is not direet, through the par- 
tition wall, but is entirely indirect—it 
pelts necessary for the blood to go out of 
Fio, 445—Pingenmm to show the course of the the heart and through the capillaries of 
blood i basing oma given potat through tke some organ in order to get from either side 
HG) to the other. 
Fi _ The journey of the blood from the right 
heart to the left through the capillaries of the jan : 
culation; and the passage of the blood from the left heart t 
capillaries of the organs of the body is the great or 
be noted that through wng-capillay 
venous to ar' r iroug 


the heart Y 1 is called pericerdinm 
(“around rt 3 | in. 1 on a subsequent page. 





THE HEART. 


Between the endocardium and the pericardium is a middle coat, which is muscular 
and fibrous, and, on account of he enormous preponderance of the contractile 
‘tissue, is named myocardium (“muscle of the heart”), The muscular tissue 
is of the cardiac variety, The arrangement of the bundles of fibres is extremely 
intricate, and not yet fully understood in all of its details. 

‘The Thickness of the Cardiac Walls.—The muscular walls of the right auricle 
are thin and so flabby that they fall together when the cavity is empty ; the: 
have to drive tieblood | but a short distance—only into the ventricle—and through 
a very large opening. The right ventricle has thick, firm walls, so powerful that 
by them the blood is sent. through the 
pulmonary artery and its branches, into 
ayd throngh the numberless capillaries 

the lu through the pulmonary 
veins, and into the left heart. The left 
auricle has walls but little thicker than 
those of the right, yet quite equal to the 
trifling labor placed upon them—that 
of forcing the Ttood through the large 
auriculo-ventricular orifice into the left 
ventficle. ~The left yentricle by its con- 
traction must drive the blood through 
the vessels of the systemic circulation ; Hye. ancineaaccion tksonigh Goth sentriclos 
and, as these are much more numerous showing the sunpe of thelt cavities and the relays 


than those of the pulmonary and iach gaa oe 

present, on account of their situation, far greater frictional resistance to the 
sage of the blood in proportion to their number, there is necessity for vastly 
ne power in the ventricular walls, which, in fact, are three times as thick as 


of the right ACE Se. 446). The bulging of the interventricular septum 
into the right ventricle is due to this greater thickness of the parietes of the left ; 
indeed, this whole partition has the appearance of being formed by the latter. 

‘The auriculo-ventricular openings and those of the pulmonary artery and the 
aorta are gnarded by-valves, which do not interfere with the passage of the blood 
in the course already described, but do serve to prevent a return of blood toa 
cavity from which it has been discharged. 

The heart is situated in the lower part of the chest, toward the front, extend- 
ing much farther to the left side than to the right. It lies obliquely, the auricles 
being at the right of and a little higher than the ventricles. The details of its 
sitnation will be given a little later, 

The Right Auricle (Fig. 447), when viewed from the inside, presents a main 
chamber, the atrivm (“hall”), and a little ante-chamber, the cavity of the aurieu- 
ianerpendes, the latter being at the front and upper part of theauricle, A num~ 
ber of openings are seen. At the back the two venue caver enter, the superior 
above, the inferior below. The floor of the atrium is largely formed by a trap- 
door, the frieuspid_valye, which closes the oval curiculo-ventricular opening. 
Several cardiac veins of considerable size, returning blood from the substanee of 
the heart itself, open directly into the cavity. The largest of these is called the 
coronary sinus, and enters between the inferior vena cava and the auriculo- 
yentricular orifice, its orifice being protected by a serous fold, the valve of 
Thebesius. There are also some very small veins, rene: minimer cordis (“ the least 
veins of the heart”), whose apertures, together with others of similar appearance, 
which are said to be blind depressions, have been named foramina Thebesit 
(“holes of Thebesius”). On the hind wall, which is the partition between the 
two auricles, is a shallow depression, the fos ovalis (“oval pit”), bordered, 
exeept below, by a ridge, the annulus oveli« (“oval ring”). ‘The fossa marks the 
site of a hole (foranen orale), which exists in the sephiem cauriewarum (" partition 
of the auricles”) in intrauterine life, and at birth becomes permanently closed by 
a flap of membrane. Various projections from the surface are observed, some 














a 





THE FASCLE. 


THE FASCIZ OF THE PERINEUM. 
The cep fascia of the perineum forms a triangle with its apex forward, and is 
often call 


the triangular ligament oj dle peo Tt extends nearly horizon- 
tally sidewise between the Thteral walls of the pelvis, and ventro-dorsally from 
the pubie symphysis to the central point of the perineum, which is about an inch 
in front of the anus. At the base of the triangle the fascia is single, but imme- 
diately splits into two layers, the superficial and the deep, between which are 
situated the constrictor muscle of the urethra, the suburethral (Cowper's) glands, 
vessels and nerves, as well as a part of the urethra. From this last fact and its 


DEEP LAYER OF 
AUPERFICIAL FASCIA ———— 


SUPERFICIAL LAYER OF 
SUPERFICIAL FASCIA 


Pie, 440.—Di of 4 median sagittal section of the anterior portion of the perineum, designed to show 
the relatonsof the tramgtlar ligament red) bes be 


shape the fascia is most commonly known as the triangular ligament of the urethra 
(Fig. 440). 

The pnetheled (inferior) /ayer stretches between the ischio-pubie rami, 

ened near the front by a fibrous band, called the transverse ligament of the i 

The deep (superior) layer is connected laterally with the obturator fisem, just 
above the latter’s attachment to the pubie and ischial rami, 

In the female the vagina perforates this fascia, 

The superficial fascia requires a more detailed deseription in the perineum than 
in most other localities. Its deep layer (fascia of Colles) is rather firm and close, 
and is attached at the sides to the entire lower border of the ischio-pubie rami and 
the ischial tuberos Tts hind margin is united to that of the triangular liga- 

© ucture and it are the transversus perinei muscles. 
tween th er and the skin is the superficial tayer, loose and areolar, its 
spaces oceuy 

The name i tal foxsa is applied to the considerable space on each side 
between the saggi the pelvis and the osseo-museular pelvic wall. The 
outer wall of this fossa is lined by the lower part of the obturator fascia, the 
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inner wall by a thin, fibrous lamina, which covers the lower fexteaa surface of 
the levator ani, and is called the tschio-rectal or anal fascia, The toxsa is pro- 
longed forward over the superior layer of the triangular ligament, These fossa 
are commonly filled with adipose tissue, which is continuous with that subjacent 
to the skin of the buttocks, 


THE FASCILZ OF THE HIP AND THIGH. 


These structures are not separated by a clearly defined boundary, and will 
be considered as one, which, on account of its it extent, is commonly called 
fascia lata (“the broad band”). It is cylindrical in shape, and extends from 
the highest margin of the hip to the lowest limit of the thigh. At its upper 
end it is attached along an irregular line, which lies successively upon the 
coceyx, sacrum, iliac crest, the inguinal (Poupart’s) ligament, the body and 
descending ramus of the os pubis, the ascending ramus and tuberosity of the 
ischium, and the great sacro-sciatic ligament, thus completing the circuit. It 
also has an attachment to the ilio-pectineal line, which will be mentioned again 

resently. It is continuous below with the fascia of the leg, is attached by 
its deep surface to the bony prominences around the knee, and contributes to the 
formation of the capsular ligament of this joint. In most parts it is a single 
layer, but, in the region of the gluteus maximus, it has two lamellie, which 
ensheathe the muscle, and « similar arrangement obtains in the case of the 
tensor vagine femoris, otherwise called the tensor fascie late. The portion of 
the fascia on the outer aspect of the thigh is the strongest, and is called the ilio- 
ibial band, from its attachments at the iliac crest and the outer tuberosity of the 
tibia. The fascia sends inward to the femur two infermuscular ape, which par- 
tition the thigh into an anterior compartment and a posterior, the former contain- 


ing the quadriceps and sartorius, the latter the other muscles. These septa, exter- 
nal 


and internal, have their osseous attachments respectively upon the outer and 
inner lips of the linea aspera and their upward and downward prolongations, 
Other and less important septa also occur. Just below the median end of the 
inguinal (Poupart’s) Bese is an oval hole, measuring about an inch in its long 
(vertical) diameter, and called the saphenous opening, from its transmission of the 
long saphenous vein. The saphenous opening is closed in by a thin layer of 
areolar tissue (superficial fascia), which, from its being perforated by many vessels, 
suepests a sieve, and hence is called the eribriform fascia. The part of the fascia 
at the outer side of this aperture is the iliac portion ; the part at the inner side is 
the pubie portion. The saphenous opening may be regarded as a noteh in the 
upper border of the fascia, the angles of 
the notch overlapping each other without aeene 
contact, so that the opening has not a con- 
tinuous margin. The part of the margin 
which comes in front is continuous with 
the inner end of ne pee Resaverts) 
ligament; that which goes to the rear 
curves backward, and ie Mached to the 
ilio-pectineal line. The upper, outer, and 
tions of the rim taken together 
are sickle-shaped, and bear the name of 
leiform process. It is attached to the 
‘of the sheath of the femoral vessels. 
Behind the plane of the saphenous open- 
ing are the upper parts of the femoral Fro. 44.—The femoral ring, (Testut.) 
artery and vein. Elsewhere these vessels, 
like others generally, are enclosed in a snugly fitting sheath ; but here for about 
three-quarters of an inch they are clothed with a comewhat loosely fitting invest- 
ment, the femoral or crural sheath, the anterior portion of which isa prolongation 
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of the transversalis fuscia, the posterior part an extension of the iliac fascia. The 
femoral sheath has the shape of a funnel with its lange end up, and its small end 
down, continuous with the sheath of the distal portion of the vessels. Two ver- 
tical septa divide the space included by the femoral sheath into three compart- 
ments, In the outer of which lies the femoral artery, in the middle the femoral 
vein, and in the inner a little adipose tissue, and perhaps a small lymph-node, 
which fill the space but imperfectly, The inner compartment is the femoral or 
erural eral, Its upper end about half an inch across, between the femoral vein 
and Gimbernat’s ligament, is the femoral or erural ring, and is closed bya rather 
firm layer of areolar tissue, the sepfn erurale, The 
anterior part of the femoral sheath at its highest 
level is enforced by a transverse band, which curves 
over the vessels and is known as the deep erural 
arch. At its outer end the arch is connected with 
the iliopectineal line and the fuscia covering the 
tineus by a fibrous cord, the iliopectineal ee 
The obturator artery usually courses close to the 
outer side of the femoral ring; but it may run on 
the mesial side of the ring—a fact to be remem- 
bered in operating ona femoral hernia, which 
trudes through the weak spot in the abdominal wall 
afforded by the femoral ring and canal. 


THE FASCIZ OF THE LEG. 


The principal fascia of the leg is directly con- 
tinuous with that of the thigh above and that of 
the foot below. It is not, however, a complete 
enclosure for the leg, being deficient at the places 
where the bony framework is subcutaneous, For 
example, at the inner surface of the tibia the fascia 
merges with the periosteum at the borders of this 
area ; and it is disposed in like manner at the heads 
of the tibia and fibula, and at the malleoli. It 
sends intermuscular partitions inward at several 
points, the most perfect of them being two on the 
outer side of the leg which have bony attachments 
along the neighboring borders of the fibula, and 
separate the peronei longus and brevis from the 
front and back groups of muscles respectively. 
Between the muscles ‘thich are inserted into the cul- 
caneum and the other posterior muscles ix stretehed 
the deep transverse fascia, attached to the tibia and 
fibula, and binding down the muscles in front of it. 

In the region of the ankle the fascia is strength- 
ened and to some extent prolonged into the foot by 
a series of transverse bands, which nearly encireles 
the limb, each of its primary divisions being called 

n ligament. They are three in number— 

artifiolally dist. internal, and external. The anterior an- 
“, nular ligament (Fig. 442) consists of two parts, an 
upper and a lo he upper band runs across the front of the leg between 
the anterior b tibia and fibula, just above the malleoli, keeping the 
e. The lower band begins on the outer side of the eal- 
two layers at the outer border of the peroneus tertins, oné 
going in fron d th sr behind; at the inner border of the extensor lo 
digitorum the ' ng a channel through which these two 
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museles pass. The band then divides into two branches—a superior, which goes 
liens to the front of the inner malleolus, and is there attached ; and a lower, 
which crosses to its insertion on the scaphoid and internal cuneiform bones and 
in the plantar fascia, ‘These bands confine the tendons of the tibialis anterior 
and extensor proprius hallucis closely to the subjacent structures, Each of the 
last-named has a synovial sheath, but the extensor longus digitorum and peroneus 
tertins have one in common. The internal annular ligament (Fig. 443) is stretched 
between the internal malleolus and the postero-inferior part of the inner surface 
of the os calcis. From its deep surface processes are given off to the neighborin; 

i of bone, thus forming compartments through which pass the tendons o! 
museles from the back of the leg to the sole of the foot, as {allows : next behind 
the malleolus the tibialis posterior, then the flexor longus digitorum, and, finally, 
after an interval in which lie the vessels and nerves, the flexor longus hallucis. 
Each of the tendons has its separate synovial membrane. The external annular 
ligament (Fig. 444) runs from the tip of the external malleolus to the outer side 
of the caleaneum, binding down the peroneus longus and peroneus brevis, which 
are enclosed together in a single synovial membrane. 


THE FASCIZ OF THE FOOT. 


The homo! of the fascie of the foot and hand is so marked that it is 
unnecessary to dwell minutely upon the former, the latter having been already 
described. That in the sole is called the plantar fascia, and is divided into 
three parts. The central portion starts from the inner tuberosity of the calea- 
neam, runs forward below the flexor brevis digitorum, and terminates in front in 
& process for each toe and in slips for the skin, At the sides it is continuous with 


Internal annolar ligament of the ankle Fio. 44.—The external annular ligament of the 


Fis, 448—The 
‘and the artificially distended synovial membranes of the ankle and the artificially distended synovial mem- 
Tendons which it confines, (Testut, brano of the tendons which if confines, (Kestut,) 


the lateral portions, which extend around the margins of the foot. Where the 
central portion joins each lateral a process passes upward, and thus are formed 
partitions between corresponding groups of muscles. The external lateral por- 
tion is attached behind to the caleaneum, the internal to the internal annular liga~ 
ment. The interosseous fasciw, the dorsal fascia, and the superficial transverse 
ligament of the toes, all are similar to their homologues in the upper limb, but 
the last named connects five digits, instead of only four. ‘The tendons of the toes 
are kept in place by fibrous bands, and are provided with synovial membranes, as 
are the corresponding organs in the hand. 





THE FASCL2. 


SYNOVIAL BURSA. 


‘The structure of bursal synovial membranes (bursa: ) has already been 
presented (page 71). It is not desirable to give in this a detailed pecan 
or even to make mention of all of these organs that have been found; for of the 
great number, many are insignificant, and others are so rare as to be merel, 
curiosities. It will suffice to indicate the situation, relations, and connections 
those which are constant or even common, and those which have especial physi- 
ologic or clinical importance. Of the burse infrequently seen, some are found 
only in those persons in whom some peculiar, localized stress has provoked their 
development from open spaces in arcolar tissue. Illustrations of this are en- 
countered over the spine of the scapula in individuals who carry burdens on the 
shoulder; over the xiphoid process, and between the rectus femoris and the vasti 
in shoemakers ; and over the angle between the first and second pieces of the 
sternum in carpenters and cabinet-makers, 

Tt should be understood that the bursw mentioned in_ the following enumers- 
tion are not all constant, but that any particular one of the inconstant may be 
found in any ease. The initial letter of “bursa” will be used instead of the full 
word in giving the Latin name. 

B, trapesii is situated between the trapezius and the triangular surface at the 
base of the spine of the seapula. 

B. acromialis subcutanea lies between the skin and the acromion process, 

B, subacromialis is located between the capsular ligament of the shoulder and 
the arch made by the coracoid and acromion processes, and extends beneath the 
deltoid muscle, from which fact it is often called B, anbdeltoidea, 

B. coraco-clavicularis media is found between the conoid and trapezoid liga- 
ments, 

B. pectoralis majoris separates the tendon of the greater pectoral musele from 
the B. intertubercularis A the latissimus. The latter bursa is the prolongation 
of the articular synovial membrane of the shoulder, which invests of 
the long head of the biceps. 

B. coracobrachialis is situated between the coracobrachialis and the biceps on 
one side, and the subscapularis on the other. 

B. latissimi lies between the latissimus and teres major. Sometimes a bursa is 
found between the latissimus and the lower angle of the scapula, 

B, teretis majoris is lodged between the tendtn of insertion of the teres major 
and the small tuberosity of the humerus. 

B, subscapularis, between the subscapularis and the neck of the seapula, is 
really a diverticulum of the synovial membrane of the shoulder-joint. 

B. epicondyli externi suboutanca and B. epicondyli interni subcutanea Vie upon 
the external and internal condyles of the humerus respectively. 

B. hivipito-radialis, often double, is situated between the tuberosity of the 
radius and the tendon of the biceps, which is inserted into it. At the inner side 
of this bursa and its associated tendon is sometimes found the B. who-radialis 
(B. cubitalis interossee), close to the ulna and the muscles of the neighborhood, 

B, olecrani subcutanea covers the dorsal surface of the olecranon process. 

B, oleerani subtendinea is located above the olecranon, in front of the triceps, 
and behind the posterior ligament of the elbow-joint. 

B. anconei n the anconeus and the elbow-joint. 

ialis brevis is placed beneath the tendon of insertion of 
the muse d, A bursa is less often found in the same relation to the long 
radial exte: 
Jnavis is situated beneath the origin of the ulnar extensor 
communicate with the elbow-joint. 
» subcutanca lies beneath the skin over the styloid process of 
the ulna, 
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B. sacralis is found upon the spinous process of the fourth sacral vertebra, or 
over the joint between the sacrum and the coceyx. 

B. subiliaca is located behind the united tendons of the iliacus and psoas 
muscles and in front of the capsular ligament of the hip-joint, with the cavity of 
which it is often connected. 

B. trochanterica subcutanea is situated under the integument which covers the 
great trochanter. 

B. trochanterica profunda is placed between the outer surface of the great 
trochanter and the upper part of the tendon of insertion of the gluteus 
maximus. 

B. glutei maximi ischiadica is found between the tuberosity of the ischium and 
the lower border of the muscle named. 

B. glutei medii anterior lies between the anterior part of the tendon of the 
middle gluteal muscle and the great trochanter. 

B. glutei medii posterior intervenes between the hind part of the tendon of 
this muscle and the pyriformis, 

B, glutei minimi is between the tendon of insertion of this muscle and the 
anterior surface of the great trochanter. 

B. pyriformis is placed either between the tendon of this muscle and the 
gemellus superior, or beneath its tendon of insertion. 

B. obturatoris interni is situated between the tendons of the internal obturator 
and the gemelli,and may communicate with the B. ischiadica. There is also a 
bursa in the small sciatic notch, over which the obturator internus glides. 

B. pectinei has on one side the insertion of the pectineus, and on the other the 
lowest part of the iliacus and the adjacent surface of the femur, 

B. semitendinoso-bieipitilix lies between the united tendons of origin of the 
semitendinosus and biceps flexor cruris and the tuberosity of the ischium. 

B. sartorii separates the sartorius from the inner tuberosity of the tibia, and 
from the tendons of the gracilis and semitendinosus. 

B. semimembranosi, often double, is situated between the tendons of the semi- 
membranosus and quadratus femoris. Another bursa lies between the expansion 
of the tendon of insertion of the semimembranosus and the inner tuberosity of 
the tibi 

B. tibialis interna (B. anserina) is placed between the lower part of the inner 
hamstring tendons and the internal lateral ligament of the knee. This bursa may 
connect with the knee-joint through the B. gastrocnemii interna, 

RB. bicipitis cruris (B. fibularis) is lodged between the tendon of insertion of 
the biceps of the leg and the external lateral ligament of the knee, and may com- 
municate with the joint. 

B. poplitei has the tendon of origin of the popliteus on one surface and on the 
other the external tuberosity of the tibia and the capsule of the knee. It always 
connects with the joint-cavity, of which it may he considered a diverticulum, and 
sometimes communicates with the superior tibio-fibular articulation. 

B, supra-acetabularis lies between the reflected tendon of origin of the rectus 
femoris and the upper margin of the acetabulum. 

B. suprapatellaris is situated between the quadriceps extensor cruris and the 
lower part of the anterior surface of the femur. Its cavity communicates with 
that of the knee-joint. 

B. prepatellaris subcutanea is located on the anterior surface of the patella, 
just beneath the skin. 

B. infrapatellaris is placed between the ligamentum patel and the anterior 
surface of the head of the tibia. 

B. condyli erterni and B. condyli interni. One is found between the external 
condyle of the femur and the skin, the other in similar relation to the internal 
condyle. 

B. pretibialis lies between the tubercle of the tibia and the superjacent fascia. 

B. gastroenemii interna is situated behind the inner condyle of the femur and 
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the capsule of the knee-joint, between the inner head of the gastrocnemius and 
the semimembranosus. It communicates with the joint. . 

B. postcaleanea superficialis is found between the tendo calcaneus (Achillis) 
and the deep fascia. 

’ _ B. postealeanea profunda (B. tendinis calcanci) is placed between the tendo 
calcaneus and the posterior surface of the os calcis, 

B, subcaleanea lies between the inferior surface of the caleaneum and the 
plantar fascia. 

B. malleoli externi subcutanea is located under the skin which covers the exter- 
nal malleolus. The internal malleolus is provided with a similar bursa—B. mal- 
leoli interni subcutanea. 

B. tibialis anterioris is lodged between the distal tendon of the muscle named 
and the internal cuneiform bone. 

B, sinus tarsi is lodged between the fascia binding down the extensor longus 
digitorum and the head of the astragalus, 

B, prementalis is situated beneath the skin at lower margin of the symphysis 
menti. 

B. musculi trochlearia is in the pulley of the superior oblique muscle of the 
eyeball. 

A B. coecygea lies between the free end of the coccyx and the sphincter ani. 

B. prominentice laryngee subcutanea occurs principally in the aged between 

the skin and the upper part of the thyroid cartilage 


THE BLOOD-VASCULAR SYSTEM. 


4 

JHE blood is the vehicle by which nourishing materials are carried to the tis- 

sues, and many effete substances conveyed away from them. It is contained 
in a continuous series of chambers and tubes, which constitute the blood-vascular 
system. The chambers are the compartments of the heart, and the tubes are the 
arteries, the capillaries, and the veins—including under the last term not only the 
Veins proper, but also certain channels which are called venous sinuses, The 
arteries are the vessels which carry blood from the heart to the tissues ; the eapil- 
laries are those through whose delicate walls the interchange of nutrient and 
waste matters takes place in the midst of the tissues; and the veins are the vessels 
which convey the blood from the tissues to the heart. ‘The whole blood-vascular 
system is closed in the normal condition, and no blood escapes from it, with two 
exceptions, which are as follows: in the female, during the child-bearing portion 
of her life, there is a periodical discharge of blood through ruptured vessels ; and 
in the spleen of all persons the blood leaves the minute vessels, and flows through 
wall-less tubes in the parenchyma of the organ. 

In the entire blood-vascular system one structural feature is constant—the 
serous membrane which lines it. Muscular and fibrous coats in most parts are 
found surrounding the serous, but they are not, like it, invariable. The import- 
ance of this smoothest of all membranes as a lining for the heart and vessels is 
appreciated, when we consider that any roughness of a surface over which blood 
flows causes clotting of the fluid, and this results in the plugging of vessels, and 
the consequent starvation of the parts which they should supply with blood. 








THE HEART. 


By F. H. GERRISH. 


THE heart (Latin cor, or cardia) is the central organ of the vascular system. 
It is the force-pump which propels the blood through the vessels. In some 
animals it, has but one cavity, in others it has two, in still others three. In man 
there are really two hearts, each having two chambers. The two hearts in the 
adult may be compared to a block of two houses, which are independent of each 
other except for the fact that the partition wall between them is common to both, 
During intrauterine life there is a door of communication between the upper 
chamber of one and the corresponding cavity of the other ; but this is closed at 
birth, and thenceforward the blood cannot get from one side to the other without 
leaving the heart and going by a roundabout path. : 

These two hearts are called, on the basis of their independence, the right 
heart and the left heart respectively ; on the ground of their union, they are named 
the right side of the heart and the left side of the heart respectively. Both sets 
of designations are misleading as regards the relative situation of the two organs 
(or sides of the same organ), for they are not placed right and left, but one—the 
right—is in front of the other. One chamber of each is called auricle, because 
of the resemblance of an appendage of it to an animal’s external ear ; the other 
chamber is named ventricle, from its bulging likea prominent abdomen. The 

25 385 


386 THE BLOOD-VASCULAR SYSTEM, 


auricles are spoken of as if they were entirely on a higher level than the ventri- 

cles, whereas they are peas on the same plane. C ¥ 
“Each auricle receives blood from veins, and delivers it to the corresponding 

ventricle, which then discharges it through an artery. B 


The Circulation of the Blood. 


The course of the blood is as follows (Fig. 445): inning in the auricle 
of the right side, the blood, which has just come from tissues of the entire 
body, passes through the large aperture by which the auricle communicates with 

its ventricle, and which is called the right 
auriculo-ventricular i; from -the 
right ‘ventricle it is the 


iven 
monary artery to the lungs, through the 
alls of wi capillaries it loses certain 
impurities and gains oxygen from the air, 
thus being changed from venous blood to. 
arterial ; from the longs it bag ter 
the pulmonary v to the i 
thence thr de kes Jeftauriculo-xentricular 
opening to the , Whence it is 
freed into the aorta, the great trunk of the 
neral arterial system, and by this and its 
Baielies it is distributed throughout the 
body. From the twigs of the arterial sys- 
tem the blood is poured into the capil- 
laries, and here parts with nour: 
materials, synchronously receiving a load 
effete substances, in this i dix, altered 
from arterial to venons. eapil- 
laries it courses into the veins, which eon= 
duct it to the right auricle, the place from 
which the reckoning began, Thos et 
tion of the track of the blood confirms t) 
statement previously made that the com- 
munication between the right and left sides 
of the heart is not direet, through the par- 
tition wall, but is entirely indirect—it 
: ee necessary ee be to | eaten 
Fo. jagramn to show the course of the the heart and through the capill 
trvtote dPapiharies te Rardng ane se Some Organ in onder to get from either side 
HG) to tis ofa {the blood fom the right 
e jou of the i 
heart to the left through the capillaries of the lu is the less or 
culation ; and the passage of the blood from the left heart to the 
capillaries of the organs of the body is the great or 
be noted that, in going through the lung-capilla: 
venous to arterial ; and that, in its course th 
system, t pecurs—it is altered from a 
blood A F 1 does not, he make tees ile vein or 
rtery bears foul or venous blood, a monary 
rified or tg erial blood. Arteries carry blood, ee blue, 
lue or red, fo the heart, 


e Vasc s membrane, and is cal 
the heart” ter covering, too, is serous, and is called pericardina 
(“around 't rt”). It will be described in detail on a subsequent page. 
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Between the endocardium and the pericardium js a middle coat, which is muscular 
and fibrous, and, on account of the enormous preponderance of the contractile 
tissue, is named myocardium (“musele of the heart”). The muscular tissue 
is of the cardiae variety, The arrangement of the bundles of fibres is extremely 
intricate, and not yet fully understood in all of its details. 

The Thickness of the Cardiac Walls.—The muscular walls of the right auricle 
are thin and so flabby that they fall together when the cavity is empty; they 
have to drive the-b! but a short distanee—only into the ventricle—and through 
a very opening. ‘The right ventricle has thick, firm walls, so powerful that 
by them the blood ba aa thesagh the 

monary artery and its branches, into 
Raa each the numberless capillaries 
of the lungs, through the pulmonar; 
veins, and into the left heart. The le! 
auricle has walls but little thicker than 
those of the right, yet quite equal to the 
trifling labor placed upon them—that 
of forcing the blood through the large 
auriculo-ventricular orifice into the left 
ventficle, ~ The left ventricle by its con- 
traction must drive the blood through 


the vessels of the systemic circulation ; Fis, 446,—Croseseotion through both ventrietes, 
H 


and, as these are much more numerous — showing the shape of their cavities aud the relative 
than those of the pulmonary set, and 
present, on account of their situation, far greater frictional resistance to the pas- 
sage of the blood in proportion to their number, there is necessity for vastly 
greater power in the ventricular walls, which, in fact, are three times as thick as 
those of the right ventricle (Fig. 446). The bulging of the interventricular septum 


thickness of their walls. (Testut) 


inte the Fight ventricle is due to this greater thickness of the parietes of the left; 
indeed, this whole partition has the appearance of being formed by the latter. 

‘The auriculo-ventricular openings and those of the pulmonary artery and the 
aorta are guarded by-valves, which do not interfere with the passage of the blood 
in the course al described, but do serve to prevent a return of blood toa 
cavity from which it has been discharged. 

ig situated in the lower part of the chest, toward the front, extend- 
ing much farther to the left side than to the right. It lies obliquely, the auricles 
being at the right of and a little higher than the ventricles. The details of its 
sittiation will be given a little later. 

‘The Right Auricle (Fig. 447), when viewed from the inside, presents a main 
chamber, the atrium (* hall”), and a little ante-chamber, the cavity of the aurieu- 
Loig yea the latter being at the front and upper part of the auricle. A num- 
ber Spenin van seen. At the back the two vena caver enter, the superior 
above, the inferior below. The floor of the atrium is largely formed by a trap- 
door, the is which closes the oval quriculo-ventricular’ opening. 

cardiae veins of considerable size, returning blood from the substance of 
the heart itself, open directly into the cavity, The largest of these is called the 
coronary sii and enters between the inferior vena cava and the auriculo~ 
ventricular orifice, its orifice being protected by a serous fold, the valve of 
Thebesius. There are also some very small veins, vence minima cordis (“ the least 
veins of the heart”), whose apertures, together with others of similar appearance, 
which are said to be blind depressions, have been named foramina Thebesit 
(“holes of Thebesius”’). On the hind wall, which is the partition’ between the 
two auricles, is a shallow depression, the fossa oralix (“oval pit”), bordered, 
except below, by a ridge, the annulus ovalis (“oval ring”). The fossa marks the 
site of a (Goremen ovale), which exists in the seplum auricularum (* partition 
of the auricles”) in intrauterine life, and at birth becomes permanently closed by 
a flap of membrane. Various projections from the surface are observed, some 
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being muscular, others merely folds of endocardium. A network of muscular 
ridges covers the wall of the arpfesis, and on the right wall of the atrium is a 
series of vertical bands of nearly equal size, not inaptly named museuli pectinati 
(“comb-like muscles”), Connecting the margin of the inferior vena cava and 
the anterior edge of the annulus ovalis is a membranous fold, the Bustackian 
valve, which is prominent in ra rtion to the youth of the individual, In the 
fietus it serves to guide the blood from the inferior vena cava through the fora- 


men ovale of the septum into the left auricle. Between the openings of the 
yen cave is an indistinct projection, the tubercle of Lower. + 


ANNULY 
OVALIS 
EUBTACHIAN 
VALVE 


vaALvE 
THESES 


iTmicusriD 
oPeNine oF VALVE 
CORONARY SINUE 


Hrd, 40; —Might auricle and part of right ventricle, the rallhaving been removed. The anriewlar 
appendix projects above at the right. ‘The arrows indicate [rection of the blood-eurrent (Testtt.) 

The Right Ventricle has an irregular cavity, its wall being coucaye in front 
and convex behind, where the septum ventriculorum (“ partition of the ventricles”) 
presents, ‘There are two large openings—the auriculo-ventricular orifice, and that 
of the pulmonary artery, the latter being at the apex of the infundibulum, a some- 
what funnel-shaped portion of the chamber toward the left side, The auriculo- 
ventricular opening is closed by the tricuspid valve, so called from its three con~ 
spicuous segments. These are of neque ain aneieregdar shape, having ragged 
and frayed free edges, and between their attached borders frequently small 
secondary segments, One i he left, one at the right, a one behind. 
They are composed of whit tissue, and their attached borders are united 
to a fibrous ring. h At the junction of the pulmonary 
artery with the is the p mary vale de up of three fibrous festoons of 
semilanar shape , he h is marked at its middle by a 
nodule, 0 fii (¢ f The attached margin is 

; is an enlargement of 

) Many lange mus- 

=”), are observed everywhere, 

b there are three kinds ; those 

that are seul} hi Jat both ends and all of 

one side ; ives a r ‘Ise; and those that 
have only one © c h cnown as papilla 

muscles, s i | ranged in two princi- 
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I sets, anterior and erior, From their summits project delicate tendons, 
UE HAE MIE Gaara io oro: tusertedl Satnctiin eee edgen el iuplee adel GO tte 
flaps nf the tricuspid valve, Running across the chamber obliquely is nsually a 
prominent muscular beam, the moderator band. 

Action—When the muscular wall of the ventricle contracts, the cavity is 
‘ically obliterated, and its contents ave discharged. As soon as contraction 
ins, the tricuspid valve is closed, and, were it not’ for the special restraining 
apparatus, its flaps would be swept into the auricle, and the greater part of the 
blood in the ventricle would go with them. But the papillary museles come into 
action simultaneously with all other parts of the wall, and pull the valve down- 
ward exactly to the extent that the blood tends to push it upward beyond the 
plane at which the free margins of its segments come in close contact. Thus 
Ho gree is prevented, and the blood is 
fo through the only other avenue of 
escape, the pulmonary artery, The econ~ 
traction of the ventricle ceasing, the dis~ 
tended artery has a tendency to return 
some of its contents to the ventricle ; but, 
as soon as the column of fluid starts back- 
ward, the semilunar festoons, which have 
been flattened by the outrush of blood 
from the heart, are closed with a snap, the 
accumulation in the sinuses behind them 
giving the first impulse, and the pressure 
of the fluid in the artery completing the 
act. In this way not adrop is allowed to 
itate. The column carne of the 
first and second varieties are useful in 
lating contraction and evenly dis- 
tributing pressure, the moderator band 
being of especial service in preventing too piu, 44e—The unre varieties of columam 
t distention and in causing approxima- carnee. (FH. G) 
tion of the opposite walls. 

_ The Left Auricle presents fewer irregularities of internal surface than does the 
right (Fig, 449). 1e musculi pectinati are less numerous and less pronounced. 
Toward the rear on each side are the orifices of two pulmonary veins. ‘The posi- 
tion of the fietal foramen ovale is indicated by a slight indentation on the septal 
wall. The auriculo-ventrieular opening is much like that in the right heart, but a 
little smaller. It is guarded by the bicuspid valve, 

The Left Ventricle has a capacity ea to that of the right, but its cavity has 
a different shape, being ovoidal, In ‘general features it strongly resembles the 
other ventricle, The three varieties. of cohtane carnee ave present; but, while 
these muscular bundles are more numerous, they are of less size. The illary 
muscles ave disposed in two series, A band, similar to the moderator of the right 
ventricle, but much smaller, crosses the chamber. At the uppermost part of the 

am anteriorly the wall is fibrous and very thin, constituting a weak area, some- 
times called the undefended space. The auriculo-ventricular orifice and that of 
the aorta are very close together, the former being toward the rear, the latter near 
the front. The auriculo-ventriewar valve is called bicuspid, on account of its 
having two chief segments, and mitral, because these flaps, when open, are some~ 
what suggestive of a bishop's mitre (Fig. 450). One segment lies close to the hind 
wall, the other and larger is betweer 1 rifi Frequently small second- 
ary segments are found between the two great fi he valve is connected with 
papillary museles by chorda: tendinen, general features of structure is 
the tricaspid, already described. The valve at the base of the aorta (Fig. 44 
a repetition of that of the pulmonary s hat in almost every respect 
its characteristics are more pronounced. The semilunar segments are situated 
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respectively in front, at the left behind, and at the right behind. From the 


sinus of the first of these is given off the sight (anterior) coronary avtery, and from 
that of the second the ft (posterior) coronary artery springs. “These vessels are 
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Fig, 449.—Left auricle and yentricle, the hind wall of each having been removed, (Testut,) 


called coronary because they encircle the heart like the band of a crown. They 
are the first branches of the aorta, and feed the heart, Betweén the auriculo- 


FRONT 





(reghtty Valves of the heart and grent arteries, viewed from above, the aurietes having been removed, 
restut,) 





ventricular and aortic orifices is a s of mingled white fibrous tissue and white 
fibro-cartilage, from which are given off fibrons prolongations forming rin, 
around the openings, and so stiffening their margins that stretching is prevented. 
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The bulk of the heart has been said to be approximately that of the fist of its 
owner ; but to this rough-and-ready rule there are so many exceptions as to render 
it of little value. During life the diameters of the heart are constantly changing, 
and measurements made after death may be misleading. Its ave length is 
about five inches, its width three and a half, and its thickness two anda half. Tt 
increases in weight and volume with rather unsteady progression to the end of 
life. Its average weight in the male is about eleven ounces; in the female it is 
somewhat less. Its blood-rexsels are the coronary arteries and veins. It has 
numerous lymphatics, The nevre-supply is derived from the pneumogastric and 
from fibres of the cervical and thoracte ganglia of the sympathetic. 


SINUS OF OPENING OF LEFT 
WALSALVA CORONARY ARTERY 


Fig. 45L—Aortic valve, The artery has been cut open between the anterior and lef posterior segments, 
nd spread out. (Testut.) 


The External Configuration of the Heart. 


The Grooves of the Heart.—The surface of the heart is marked by a series of 
grooves, which indicate the superficial limits of the various cavities. 

Between the auricles and ventricles is the auriculo-ventricular groove, which is 
incomplete in front, where the anterior surface of the pulmonary artery is con- 
tinuous with that of the right ventricle, This vessel occupies the broad ventral 
depression between the auricles—the anterior interauricular groove. The posterior 
interauricular groove lies between the right pulmonary veins and the portion of 
the right auricle which connects the superior and inferior venw cava, 

Between the ventricles are the interventricular grooves, which are continuous 
at the right of the apex of the heart. The anterior interventricular groove begins 
between the pulmonary artery and the left auricular appendix, and runs down- 
ward upon the ventral surface of the heart. The posterior interventricular 
groove starts at the left of the inferior vena cava, almost in continuation of the 
posterior interauricular groove, and courses forward upon the inferior surface of 
the organ. The grooves are occupied by vessels, embedded in adipose tissue, 

The Surfaces of the Heart.—When the heart has been hardened while main- 
taining its natural relations with contiguous organs, it presents six surfaces, sep- 
arated from one another by borders, which are defined with varying degrees of 
distinctness. 

‘The Ventral Surface (Fig. 452) is slightly convex, irregularly quadrilateral, 
and looks forward and a little upward. It presents the front of the right ven- 
tricle, a part of the right auricle, of both appendixes, and of the left ventricle. 
The right (anterior) coronary artery is seen in the right auriculo-ventricular 
groove, giving off branches, of which the principal are the preventricular above, 
and the right (anterior) marginal below, the latter running to the left near the 
lower border. The anterior interventricular groove lodges a branch of the loft 
(posterior) coronary artery and the great coronary vein. The yentral surface is 
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bounded by the ill-defined right border, which falls upon the convex surfice of 

the right auricle ; below by the anfero-inferior border, which separates it from the 

inferior surface, and is so sharp that it is called margo acutus ; on the left by the 

a border, on the marked convexity of the left ventricle; and above by the line 

St dmtion af the pulmonary artery with the heart, and by the upper margin of 
appendixes, 

Dorsal Surface (Fig. 453) is irregularly convex, looks backward, and pre- 
sents the greater part of the left auricle, Above are the horizontally directed 
primary divisions of the pulmonary artery, the right and left pulmonary arteries ; 
at the right the posterior interauricular groove ; below, the auriculo-ventricular 


1G. 
the vessels fn ther ot labelled, but cannot be mis n, (From the His cast. 


Fig. 52.—Fro of the heart, The auriculo-venteienlar and anterior Jntgrrentricalar grooves and 
Fw. Gi. 


groove; at the a lin i Ww 1 from the left pulmonary veins, 
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midst of this space the marginal branch of the left coronary artery and the left 
inal vein; and, between the auricle and ventricle, the great coronary vein. 
The Inferior Surface ix nearly flat, and looks downward and backward, con- 
forming to the sloping upper surface of the anterior portion of the diaphragm. 
Here are seen ere of both ventricles, separated by the posterior interventricular 
groove, which lodges the interventricular branch of the right coronary artery and 
the middle cardiac vein; and at the back and right a small part of the right 
auricle and the aperture of entrance of the vena cava inferior. 
The Upper Surface is smal! and irregular, and is oveupied by the great vessels 
which form the bulk of the stem of the heart—the pulmonary artery, the aorta, 
and the vena caya superior. 


PP et eh—Bear vlow of the heart, showing the dorsal and inferior surfaces, (Modified from the His cest. 
LG, 


The yentral, inferior, and left surfaces converge at the left anterior portion of 
the heart to a blunted point, called the apex. This is constituted entirely by the 
left ventricle, owing to the fact that the wall of this chamber is very much 
thicker than that of the right ventricle. The apex lies behind the space between 
ie fifth and sixth costal cartilages, about three and a half inches from the middle 
ine. 


THE PERICARDIUM. 


The pericardium (“around the heart”) is the sac in which the heart is con- 
tained (Fig. 454), It consists of two parts: (1) an external, fibrous portion, and 
(2) an internal, serous portion. 

The fibrous bag, composed mostly of white fibrous tissue, somewhat loosely 
encloses the heart, and is attached to various structures in the immediate neigh- 
borhood. Inferiorly it is firmly adherent to the diaphragm, with whose central 
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tendon its fibres are intermingled. It extends upward onto the great vessels for 
two inches or more, blending with their sheaths ; and in this region it is also con- 
tinuous with a downward prolongation of the cervical fascia, In front it is con- | 
nected with the breast-bone by two fibrous bands, the superior and inferior sterno- 
pericardial ligaments ; and the parietal pleure are adherent to its lateral surfaces. 

‘The serous membrane furnishes a lining to the fibrous bag, and is thence 
reflected onto the contained organs, giving them a cleaely attached covering. The 
lining of the fibrous pouch is the parictal portion of the serous membrane, and 
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Fic, 44.—The heart im ritu. ‘The pericardium bas been out open in front, and refleoted, (Testut) 


the clothing of the heart and vessels is the visceral portion, the latter sometimes 
being called the epicardium (“upon the heart”). Thus, the heart, which changes 
its position seventy times a minute all through life, is enabled to move with the 
least possible friction. 

The pericardium does not completely encase all of the vessels attached to the 
heart. The aorta and pulmonary artery are enclosed in one sheath, the others are 
only partially covered. Many pouches of pericardium are found between the 
vessels at the lines of reflection of the membrane 

The arteries which supply the pericardinm are the internal mammary, phrenic, 
pericardiac, esophageal, and bronchial. Its nerve-xupply comes from the pneu- 
mogastrie, phrenic, and sympathetic. 















THE SITUATION AND RELATIONS OF THE HEART. 
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sternum and the vertebral column, laterally from the mesial surface of one 
pleura to that of the other, and vertically from the diaphragm to the upper 
opening of the thoracic cage, which aperture is outlined by the in the 
sternum, the first ribs, and the first thoracic vertebra. The part of this spa 
above the pericardium is the superior mediastinum, that in front of the peri- 
ecardium is the anterior mediastinm, that behind the pericardium is the posterior 
mediastinen, and that occupied by the pericardium and its contents is the middle 
mediastinum, The pericardium is so close to the front wall of the chest that 
the anterior mediastinum bas but little yentro-dorsul depth, and it contains no 

fgans of much practical importance; but the superior and posterior mediastina 
hold the principal parts of many organs of the greatest moment, of whieh the 
chief are the trachea, the wsophagus, the great vesels connected with the heart, 
the vagus and other nerves, and the thoracie duet. 

Enclosed in the pericardium the heart lies upon the diaphi » fully two- 
thirds of its volume being to the left of the median plane of the body. Its 
base is directed to the right, upward and backward, its apex to the left downward 
and forward. 

Its position with reference to the front wall of the thorax may be maj out 
as follows ; the apex being behind the fifth intercostal space, 3 or 33 inches from 
the middle plane, a line somewhat convex downward, drawn from this spot to 
the articulation of the seventh right costal cartilage with the sternum indicates its 
lower limit; a line drawn at the level of the upper border of the third costal 
cartilages from a point half an inch from the sternum at the right toa point an 
inch from the sternum on the left marks the upper limit; the iectcal boundary 
is shown by a line convex to the right, connecting the right ends of these lines ; 
and the remaining side of the figure is made be uniting the left extremities 
of the upper and lower lines by one that is somewhat convex to the left. 

The pulmonary valve is behind the junction of the third left costal cartilage 
and the sternum ; the aortic valve is behind the mesial end of the third left inter- 
costal space ; the mitral valve is behind the fourth left costal cartilage and the 
adjacent part of the sternum ; the tricuspid valve is behind the middle line of the 
sternum, opposite the fourth intercostal space, The pulmonary value is the most 
superficial, the mitral the farthest from the surface. 

The heart, enclosed in the pericardium, has below it the diaphragm ; in front, 
between it and the sternum, the remains of the thymus gland, the anterior 
margin of the lungs with their pleurwe, the triangularis sterni muscle, the sterno- 
pericardial ligaments, the internal mammary vessels, and some areolar tissue; 
above, the great vessels; laterally, the lungs in their pleurew, and the phrenic 
vessels and nerves; behind, the descending aorta, the bronchi, the guilet, the 
thoracic duct, the vagus nerves, and the vena azygos major. An irregular area 
on the front of the heart at the lower third of the gladiolus and extending about 
two inches to the left of it is not covered by the lungs during expiration ; during 
inspiration this space is much diminished. 


THE PHYSIOLOGICAL ANATOMY OF THE BLOOD-VESSELS. 


Before one stydies the systematic anatomy of the blood-vessels, it is important 
that he should know their physiological anatomy. The few sneceeding pages, 
therefore, will he devoted to a presentation of the ipal features of the struct- 
ure of the different kinds of vessels, with especial reference to the relations 
between their histological composition and their functions. 





THE BLOOD-VASCULAR SYSTEM. 


The Arteries. 

‘The arteries (arteria’) are the tubes by which blood is carried away from the 
heart. The name ermolipicall conveys the idea that these y are air- 
bearers, the ancients regarding them as performing the function of distributing 
air to the tissues, because they contain no blood or other liquid after death, Bat 
although this belief was long ; ago exploded, the name is not altogether inappro- 
priate, and may be considered a prophetic blunder; for physiology demon- 
strates that the blood in the arteries is laden with oxygen, which ig @ essential 
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nourishing ingredient in the air, and the most important element in the income 
of the ieee = 


The Coats of Arteries.—An artery has three coats—an inner, a middle, and an 
outer. The points of especial practical value about these tunics are as follows : 
the inner coat (tunica intima) is serous, 
like the lining of every other portion 
of the vascular system ; the oufer coat 
(tunica adventitia) is composed of 
white fibrous tissue, with its bundles 
arranged longitudinally ; and between 
these two is the middle coat (tunica 
media), made up of plain muscular 
and_yellow fibrous tissues (Fig, 455), 

While this statement of the struct- 
ure of the arteries embraces the es- 
sential features of their physiological 
anatomy, a somewhat detailed description will not be out of place. The inner 
coat has three layers: an epithelial, consisting of flat, polygonal cells; a sub- 
epithelial, of white fibrous tissue, with sometimes yellow fibrous ; and an elastic, 
of yellow fibrous tissue, closely reticu= 
lated. The middle coat is composed of 7TH 9 

Jain muscular fibres, arranged crosswise COTTA 
‘\ \ 
decisis eo 


Fra, 46-Dingram of a erox-section of an artery, 
showing the compesition of is tunics. (Py Hl. G_) 


in layers (Fig. 456), between which there 
is more or less yellow fibrous tissue. 
‘The outer coat, mostly of white fibrous, 
contains yellow fibres, Thus it appears 
that each tunic has some elastic tissue, the bulk of which, however, is an ingre- 
dient of the middie one, : 

The Functions of the Arterial Coats.—The inner tunic by its smoothness reduces 
the friction of the blood-current to its lowest terms ; the outer by its strength and 
toughness is protective ; the middle by virtue of its elasticity enables the vessel to 
return passively to its average diameter after it has been distended, and on 
account of its contractility serves actively to reduce the bore of the tube to less 
than its average. The larger the artery the greater is the relative amount of yel- 
the greater the relative amount of 


low fibrous tissue ; and the smaller the arte: 
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it is important to avoid unnecessary separation of the sheath from the artery, 
because the destruction of the feeding vessels of the latter deprives the part of its 
nourishment, and results in its death. The vasa vaserum are either branches of 
the artery which they supply, being given off a little distance above their areas 
of distribution, or else they are contributed by a neighboring artery. 

The Branching of Arteries.—The arterial system is aptly compared to a tree, 
from whose trunk many large branches spring, each of these giving origin to 
smaller branches, and so on until the most diminutive twigs are reached. Various 
methods of branching are observed in arteries (Fig. 457). Often an artery 
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Fic. 457.—Diagram showing the branchings, anastomoses, and confluence of arteries. (F. H. G.) 


divides into two terminal branches of nearly equal size, this method being called 
dichotomous, because the end of the vessel is split in two. Rarely an artery 
terminates in three approximately equal branches that diverge from the parent 
stem, which hence is called an axis. Most branches spring from the sides of an 
artery, and are, consequently, said to be given off in its course. These lateral 
branches usually form acute angles with their trunk, but sometimes right angles, 
and occasionally obtuse. 

The sectional area of an artery is always less beyond the point at which a 
branch springs from it; but the combined sectional area of the immediate 
branches of an artery is always greater than that of the trunk from which they 
originate. Consequently, the capacity of the arterial system at any given distance 
from the heart exceeds that at any plane proximal to this, and thus there is vastly 
more blood in the smallest arteries (arterioles) than in the aorta and pulmonary 
artery, which receive the fluid directly from the heart. 

Arteries generally pursue a course which is substantially straight or describes 
a generous curve ; but some are serpentine, presenting a tortuous appearance, and 
this condition obtains in localities where the parts are liable to great changes of 
form, in some of which the vessel, if straight during quiescence, would be sub- 
jected to destructive stretching. 

The course of the blood in the arteries is, as a rule, from centre to periphery ; 
but exceptions occur, as in the case of the so-called recurrent arteries, which run 
backward, carrying the blood toward the heart. These vessels are frequent about 
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movable joints, and insure a plentiful supply of blood, when extreme flexion 
interferes with the direct and usual provision. 

When the distal end of one artery 1s united to the end of another, so that the 
blood can flow in either direction, the arrangement constitutes an anastomosis, 
because the tabes are “ mouth to mouth,” and is also called an inosculation, which 
means “a kissing by mouths.” Frequently a number of arteries form many and 
free inoxenlations within a limited area, thus making a network or plerus. Two 
arteries of equal size may unite, not by anastomosis, but to form a trunk, just as 
two venons radicles combine to constitute a larger vein, The thus 
constitate the basilar artery. 


The Capillaries. 

At the periphery of the arterial system the vessels are microscopic, and eon- 
sist of hardly ee than the epithelium of the intima and a few scattered muscle 
cells, When this imperfect contractile covering disappears, the vessel ceases to be 

an artery and becomes a capillary. The name capil~ 

means hair-like; but these vessels are much 
finer than hairs, some of them having so narrow a 
lumen that a colored corpuscle of the blood cannot 
pass through it without being squeezed out of its 
normal shape. The ength of a capillary is only a 
minute fraction of an inch. . The wall of the tube is 


cited (Fig. 458), and is so thin that the materials 
of the blood pass through it into the spaces around 
the tissues, and the waste substances of the tissues 
traverse it in the opposite direction, and enter the 
blood. The capillaries are arranged in networks. 


‘The fineness of the vessels and the size and shape of 
the areas between them vary greatly. Thus, in the 
muscles the capillaries ran between the fibres, and 
for the most part have a direction parallel with the 
fibres, the longitudinal being connected by obliquely 
crossing vessels, and enclosing long, narrow spaces, 
hounded by nearly straight lines ; but in the air-vesicles of the lungs the eapil- 
laries are tortuous, very large, irregular, and so closely placed that the distance 
between them in some places is less than their own diameter. Some capil- 
lary vessels come from veins instead of arteries. For example, the interlobular 
branches of the portal vein give off the capillary plexus within the lobule, and 
from this the blood is collected by the intralobular vein. 


fa 

Vio. 496--Capillaries, showing 
the shape and arrangement of the 
cells which make their wall, (Car- 
ponter,) 
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‘The veins are more numerous than the arteries, and the capacity of the venous 
system is considerably greater than that of the arterial. 

The veins have a structure, which in the main, is like that of the arteries ; but 
there are such variations of detail that, in some res] the two sets of vessels 
behave very differently. The inner coat is essentially like the arterial intima, with 
the addition of numerous transverse folds, which, strengthened by plates of white 
fibrous tissue, form valves (Fig. 460), The middle tenic is thinner than that of 
the arteries of comparable size, contains less muscle, more white fibrous, and only 

a little yellow fibrous tissue, The external 


coat is very like that of the arteries, This 
combination results in vessels which are very: 
strong, capable of sustaining more strain 
than arteries without giving way, but so 
flabby that they collapse when emptied of 


A ; [ 
Ae 


fiYA) 
YD 
‘Fig. $50,—Diagram, showing the formation of large Fo. 460.—Valves of veins. A shows a vein cut 
eins by convergence of small, and the branching of open between the segments of two valves. B shows 
vedus, (FP. MG) appearance of Valves closed and open, (Testut) 


blood ; whereas arteries, stiffened as they are with elastic and a large amount of 
muscular tissue, stand open in similar circumstances, 

The valves are not found in all veins. They generally have two flaps each, 
which are directed toward the heart, when open. At the base of each valve the 
vein bulges, forming a sinus, into which the blood enters a3 soon as any obstruc- 
tion to its flow occurs, and canses instant closure of the valv 

A few exceptions are found to the rule that capillaries intervene between 
arterioles and venules, In the interior of erectile organs small arteries may 
open directly into venous cavities ; and in the spleen the arteries discharge into 

e interstices of the organ. 





THE ARTERIES. 


By A. D. BEVAN. 


E arteries are divided into two sets. One of these carries the vitiated blood 

from the right ventricle of the heart to the lungs, in which it gets rid of 
certain impurities and gains oxygen. ‘This is the copper: (“lung”) set. The 
other conveys nourishing blood from the left ventricle of the heart to the tissues 
eae a the body, and is called the systemic set. 

¢ branches of the systemic arteries, asa rule, supply the stractures among 
which they course ; and, since this fact may be sately assumed, it is not always 
stated in the text. Tt may also be inferred that, where two or more arteries are 
distributed to the same region, an anastomosis oceurs between their small 
branches. 

While studying the arteries of a region, one will derive valuable assistance 
from a consultation of the figures of other structures in the same locality, partie~ 
ularly those in the chapters on the veins and the nerves. By pursuing this plan 
the relations of the parts will be much more readily comprehended. 


THE PULMONARY ARTERY. 


The Pulmonary Artery (Fig. 461) carries the venous blood from the right 
ventricle to the lungs. It arises from the upper and front et of the right ven- 


tricle, and passes upward, backward, and to the left for the distance of two inches, 
the vessel being contained in the pericardial cavity. Its termination is at a point 
beneath the transverse portion of the aorta opposite the fifth thoracie vertebra. 
Here it divides into the right and left pulmonary arteries, 

Relations.—Jn front is the pericardium, superficial to which are the remains 
of the thymus, and the left pleura and lung, which respectively are behind the 
gladiolus and the sternal end of the second intercostal space, Behind its lower 
part is the ascending part of the arch of the aorta; higher up is the left auricle, 
Al the right ave the ascending part of the aortic arch, the right auricular appen- 
dix, and the right coronary artery. At the /eft are the pericardium, the left pleura, 
the left auricular appendix, and the left coronary artery. 

The right pulmonary artery passes beneath the aortic arch to the right lung, 
and breaks up into three branches supplying the upper, the middle, and the lower 
lobes. K 

The left pulmonar ery passes in front of the descending aorta to the root 
of the left lung, and diy two branches supplying the upper and lower 
lobes. 

» the lobules of the lungs, in 
which it ex m fonction of respiration, the 
structure = hein | u plood by the bronchial arteries, 
branches ¢ ches th pulmonary arteries do not 
anastomos a i. 

Pa 0 r # the aorta is a fibrous eord, 
the remains of the c vhich in the fvetal circulation 
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earries the blood sent through the pulmonary artery into the aorta. After birth 
this soon disappears ; but, as an abnormality, it may persist 
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THE SYSTEMIC ARTERIES. 


The arteries of the syste jreulation al! come direetly or indirectly from 
the aorta. This great trunk will first be described, and afterward in r 
sequence its branches will be traced to their ultimate destination. In this plan 
an orderly method will be pursued, and the origin, course, branches, distribution, 
and relations of each artery will be presented. Where important anastomoses 
occur, and variations from what is helieved to be the normal are frequently 
observed, these facts will be noted. 


‘The front part of the right lung has been removed, and the 
Y thus exposed, (Testut) 























THE AORTA. 


General Deseription,—On leaving the left ventricle of the heart the aorta 
forms an arch, which extends backward to the vertebral column. Then the 
vessel runs downward on the bodies of the vertebre to its termination at the 
fourth lumbar vertebra. In the artery ttself there are no lines of demarcation 
Separating it into distinct parts; but conventional divisions have been made 
for ease of description. ‘The arch reaches to the lower border of the fifth thoracie 
vertebra ; from this point to the aortic opening in the diaphragm the vessel is 
called the thoracic aorta; and all below that is known as the abdominal aorta, 
From exch of these portions branches are given off. At its very beginning the 
aorta sends the coronary arteries to the heart. From the top of the arch spring 
three great vessels, which supply the head, the neck, the upper limbs, and « part 
of the thorax, From the thoracic aorta originate arteries which are distributed 
to the greater part of the parietes of the chest, and to all of its viscera, except- 

ES 
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ing the heart. The abdominal aorta supplies the diaphragm and the langer part 
of the walls of the belly, the viscera of the abdomen proper, and a part of ties 
in the pelvis, and finally divides into two great vessels, which carry blood to the 
pelvic walls and viscera, to a part of the abdominal parietes, to the external 
genitals, and to the lower limbs. 

‘The aorta is divided by some anatomists into an ascending aorta, an arch, and 
a descending aorta, the ascending aorta corresponding to the ascending portion 
of the arch in the description which is given here, the arch corresponding to the 
transverse portion of the arch, and the nding aorta beginning at the lower 
“border of the fourth thoracic vertebra, and, therefore, including the descending 


portion of the arch in the division here adopted. 


THE ARCH OF THE AORTA. 


‘The arch (Fig. 461) is divided into three portions: the ascending, the trans~ 
verse, and the descending. 


Tue Ascenpina Portion or THE Arcu, 


The ascending portion, two inches long, begins at the postero-superior part 
of the left ventricle, opposite the lower border of the left third costal earti age, 
and behind the sternum. It 
passes upward and to the right 
to the level of the upper bor- 
der of the second costal car- 
tilage. At its origin it is 
enlarged and presents three 
bulges, the sinuses of Val- 
salva, each guarded by a semi- 
lunar flap of the aortic valve, 
Relations (Fig. 462)—Jn 
front are the right auricular 
appendix and the pulmonary 
artery, below; the pericar- 
dium, the right pleura and 
lung, and the remains of the 
‘ thymus gland, above. Behind 
VAGUS RERTE are the ae auricle, below ; be 
Fig. 462.—Horizontal section through the sixth thoracic ver right ulmonary artery, cy 
REIL ne cer ote One ight bronctius, above, Ae 
the right are the right auricle, 
below, and the superior vena cava, above. At the left is the pulmonary artery. 


THe Transverse Portion or THE ArcH. 


The transverse portion ( 3), nearly two inches long, begins on a level 
with the upper border of the left second costal cartilage, curves with an upward 
nd ends at the lower border of the fourth 


nerves from the vagus 
al vein, and vestiges 
 plune and longs 
nd the deep cardiae 
chind. Above are the 
» great vessels whieh 
pulmonary artery, the 
the left recurrent 





THE ARTERIES. 


Fv, 46%-—Horizontal section through the fourth thoracte vertcbea—upper surface of the lower wegmient- 
The eut i sande at the lower part of the transverse portion of the antic are, (Brautie.) 


Tue Descenpinc Portiox or THe Arcu. 


The descending portion rans downward on the ventro-sinistral aspect of the 
body of the fifth thoracic vertebra and the cartilaginous dise above it. It has a 
markedly smaller diameter than the first portion on aveount of the great size 
of the vessels given off by the transverse portion. 

Relations.—Jn front are the left pleura and the root of the left lung. Behind 
and at the right are the body of the fifth thoracic vertebra and the intervertebral 
dise above it, Al the rightare the gullet and the thoracic duct. At the left are 
the left pleura and lung. 


THE THORACIC AORTA. 


The thoracic aorta (Fig. 504) is situated in the posterior mediastinum. It 
begins at the lower border of the fifth thoracie vertebra on its left side and 
toward the front, and passes downward and mesially to the lower border of the 
twelfth thoracic vertebra in the middle line, conforming in its course to the curve 
of the part of the spinal column to which it is so closely applied. 


VENA cava, 


\atonr pucona 


\ 


Fig. 4¢4—Horlzontal section through the ninth thoracic rertebra—upper surface of the lower segment. 
(Braune.) 


Relations (Figs. 462, 464, front are the root of the left lung, the 
gullet, which crosses the artery from right to left, the pericardiam, and, below, 
the diaphragm. Behind ave the thoracic vertebre and their intervertebral dises 
from the sixth to the twelfth, and the vena azygos minor, Al the right are the 
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liet, above, the thoracic duct, the vena az; and the right pleura and 
et PAY ie ft ane ie at pleura nc tunes anal baler ie ecia 
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THE ABDOMINAL AORTA. 


‘The abdominal aorta (Fig. 505) begins at the lower border of the twelfth tho- 
racic vertebra in the middle line, passes downward and slightly to the left, and 
ends on the ventro-lateral surface of the body of the fourth lumbar vertebra, 
bifureating into the common iline arteries. 

Relations (Figs. 466, 467).—Jn front are the solar plexus, the splenic vein, 
the pancreas, the left renal vein, the third portion of the duodenum, the sortie 

plexus, in order from above 

downward; small intestines, 

and the median lumbar 

PANCREAS lymph-nodes, Behind are 

the upper four lumbar ver- 

tebre and their fibro-carti- 

lages, the left erus of the 

diaphragm, and the left lum- 

bar veins. Ad the right are 

the right crus, the vena cava 

inferior, the receptaculum 

and the thoracie duet, the 

rightsemilunar ganglion,and 

the vena azygos major, At the 

Fic. 466.—Horivontal section through the first lumtar vertovra— left are the left crus, the left 

upper surface of the lower seguient. (Braune.) semilunar ganglion, the pan- 
creas, and small intestines, 

Variations.—The arch of the aorta varies as regards the height to whieh it 
rises, the direction in which it rans, and its conformatio ‘There are also many 
eases of deviation from the normal in the number, position, and arrangement of 
the branche: verse positios It is unnecessary, however, from the 

i fs ia . The ductus arteriosus 
bdominal portions of the aorta are 

. The thoracie is sometimes oblit- 

blood reaches the parts below by 

of the great vessels of the 

he abdominal aorta, The 


a great deal higher, possi 
will be considered in the 


hio-cephalic, the left 
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common carotid, and the left subclavian arteries, which arise from the transverse 
tion. 
The Bight Coronary Artery (Fig. 452) arises from the anterior sinus of Val- 
salva, winds to the right in the auriculo-ventricular groove to the posterior inter- 
ventricular groove, a it divides into two branches, one of which continues in 


the aurfoulé-ventricular groove, while the other descends in the interventricular. 


CARTILAGE 
BETWEEN THIRD 
AND 
FOURTH LUMBAR 
VERTEBRAE 


Fi. 467—Horizontal section between the third and fourth lumbar vertebre—upper surface of the lower 
segment. (Hraune) 


‘The Left Coronary Artery (Fig. 452) springs from the left posterior sinus of 
Valsalva, runs forward behind the pulmonary artery and bifureates,—one branch 
descending in the anterior interventricular groove to the apex, the other running 
backward in the auriculo-ventricular groove, and anastomosing with the right 

“coronary. 

The coronary arteries supply the heart and the contiguous portions of the 
aorta and pulmonary artery. ‘They are called “ coronary,” because they encircle 
the heart like a crown (“corona”). 

The brachio-cephalic, the left common carotid, and the left subclavian arteries 
arise from the top of the arch in the order given; and as the arch extends back- 
ward and to the left, the brachio-cephalic is nearest the front, the left subclavian 
farthest from the front, and the left common carotid between the two, and some- 
what nearer the brachio-cephalic. 


THE BRACHIO-CEPHALIC ARTERY. 


The brachio-cephatic (“arm-head”) artery (Fig. 461), often called tanominate, 
as if it had no name, is from an inch and a half to two inches long. It springs 
from the arch of the aorta opposite the upper border of the second costal Seale. 
on the right side, passes upwa i he right in front of the trachea, and en 
behind the top of the sterno-cla th viding into the right common 
carotid and right subclavian arte 

Relations (Fig. 468).—Jn front of its rt are the left brachio-cephalie 
and right inferior thyroid v sterno-hyoid and sterno-thyrnid 
muscles, and cardiac nervy: ight vagus. Behind its lower part is the 
trachea, behind its upper p ight pleura and lung. At the right are the 
right brachio-cephalie vein, the r agus nerve, and the right pleura and lung. 
At the left are the left common carotid artery, the left inferior thyroid vein, and 


the. ea. 








a 
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4&\—Horlonial section through the third thoracie vertebra—upper furfnee of the lower segment— 


Fie. 
showing the relations of the brachlo-cephalle artery. (Braune.) 





Branches.—In addition to the terminal branches, the right common carotid 
and right subclavian, the brachio-cephalic oceasionally gives off a branch, the 
thyroidea ima, which passes upward on the surface of the trachea to the isthmus 
of the thyroid. 


THE COMMON CAROTID ARTERY. 


The name “carotid” is derived from a Greek word, signifying “to pee 
sleep,” and was applied to certain arteries because they were supposed to be con- 
cerned in the causation of sleep. 

The common carotid arteries (Fig. 470) differ upon the two sides. The right 
takes its origin from the brachio-cephalic, the left from the arch of the aorta; the 
left is, therefore, the longer of the two, In the neck the common carotids are so 
nearly alike that one description will answer for both, Tt will be necessary, 
however, to deseribe that portion of the left carotid which extends from t 
arch to the level of the sterno-clavicular articulation. 


The Left Carotid Artery in the Thorax. 


This portion resembles somewhat the brachio-cephalie artery in length and in 
its relation to surronnding structures. Arising from the arch of the aorta close 
to the brachio-cephalic, it passes upward and sinistrally behind the manubrium 
and the anterior margin of the left lung to the level of the left sterno-clavieular 
joint. 

Relations. —Jn front are the remains of the thymus gland, and the left brachio- 
cephalie vein—the latter low down. Behind are the trachea, gullet, thoracie duet, 
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and left recurrent laryngeal nerve. At the right are the brachio-cephalic artery 
helow, and the trachea and left inferior thyroid vein above. Af the left are the 
left lung with its pleura, and the left subclavian artery and left vagus nerve— 
the last two being somewhat at the rear. 


SYERNO-cLEID0- 
MAsTOIDEUS 
BTERNO-CLEIDO~ 


reynoip ‘Stane 


INTERCOSTALIC INTERNUG aTERNuM 


PECTONALIS MAJOR 
INTERNAL MAMMARY ARTERY 


Fi5. 46%—Surgical relations of the lingual, external carotid, common carotid, brachio-cephallc, subclavian, 
und internal manimary arteries, (Kocher.) " 


> 


The Common Carotid Artery in the Neck. 


The common carotid in the neck begins behind the sterno-clavieular artieula- 
tion, passes upward and outward in a direction indicated by a line drawn from its 
origin to a point midway between the angle of the jaw and the mastoid process, 
and ends at the level of the BHP Doris of the thyroid cartilage by bifureating 


into the external and internal carotids, It is overlapped by the sterno-cleido- 
mastoid muscle, the inner border of which is the guide to its course. It is 
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Fic. 470.—Right subclavian an 
‘verse processes of the vertebrae, (Teattit,) 





enclosed in a sheath which is common to it, the internal jugular v 
vagus nerve. It is deeply situated at first, but is much nearer the surface in 
upper part. 

Relations (Fig. 471).—Jn front is the sterno-cleido-mastoid throughout ; below 
are the sterno-hyoid and sterno-thyroid, the thyroid gland, and the anterior 














SUPEMON THYROID ARTERY 


ident sosskan VOM 
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Fi. 471.—Morizontal section through the seventh cervical vertebra—upper surface of the lower segment— 
showing the relations of the common carotid. (Beaune.) 





jngular vein; Sppoais the cricoid cartilage is the omo-hyoid; above are the 
superior and middle thyroid veins, the sterno-mastoid artery, and the deseendens 
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hypoglossi nerve—the last either upon or inside of the sheath. Behind are the 
sympathetic nerve ; the longns colli, the inferior thyroid artery, and the recurrent 
penal nerve below; the rectus capitis anterior major above; the vagus nerve 
is dorso-external to the artery. On the owler side is the internal jugular vein, and 
the vagus nerve behind and between the artery and vein, On the inner side 
are the trachea, thyroid gland, reenrrent laryngeal nerve, and inferior thyroid 
artery below; the larynx and pharynx above, 

ariations—The right common carotid sometimes springs directly from the 
arch of the aorta ; sometimes the left common carotid springs from a left brachio- 
cephalic artery ; the common carotid is sometimes absent, the internal and external 
carotids springing directly from the arch of the aorta or from a brachio-cephalic 
artery, In some eases it (livides above or below the usual point, low down in the 
neck, or as high as or higher than the hyoid bone. 


RIOR 
TAL NERVE 


‘Foe, 472.—Seotion of the head from the mouth backwant and a little upward—apper surfece of the lower 
segment’ ‘The inverbul and exterunt carotids of the Tight side are shown, {liraube} 


Branches.—The common carotid, as a rule, does not give off any branches in 
its course ; in rare eases it gives off a superior or an inferior thyroid or the ver- 
tebral artery. The terminal branches are the internal carotid und the external 
carotid, 


The External Carotid Artery. 


The External Carotid (Figs. 470, 473), a terminal of the common carotid, 
begins opposite the upper border of the thyroid cartilage, runs upward and 
a little backward to a point between the neck of the condyle of the mandible 
and the external auditory meatus, where, in the substance of the parotid gland, 
it bifareates into the internal maxillary and temporal arteries, It is overlapped 
by the inner border of the sterno-cleido-mastoid musele in a Jarge part of its 
course. 

Tt supplies the ventral part of the neck, the superficial and deep parts of the 
face, the scalp, the dura, and the bones between these, the pharynx, and the exter- 
nal and middle ears. 

Relations (Fig. \—In front are the hypoglossal nerve, the lingual and facial 
veins below, the digastric and stylo-hyoid muscles at a higher level, the parotid 
gland, facial nerve, and intern: erygoid muscle al . Behind are the internal 
carotid artery at its origin, the su aryngeal nerve in the lower part, the stylo- 
glossus, stylo-pharyngens, and gloss geal nerve at a higher level, and the 
parotid gland above, Af the inner. low pwary, are the hyoid, phar- 
yox, and parotid gland, with the styloid process mesially. : 
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Variations —The external carotid may arise above or below its usnal point. 
Sometimes the artery arises from the aortic arch, Occasionally the external 
carotid is altogether absent, the common carotid not dividing into the internal 
and external carotids, but supplying from a common trank the branches usually 
arising from these vessels, 

Branches.—The external carotid, in addition to its two terminal branches, the 
internal maxillary and the temporal, gives off three anterior branches, the supe- 
rior thyroid, the lingual, and the facial ; two posterior branches, the occipital and 
the posterior auricular ; and one internal branch, the ascending pharyngeal. 

The Superior Thyroid Artery (Fig. 470).—This artery is named from its being 
the upper of the two vessels that supply the thyroid gland. It comes off from 
the external carotid close to its origin, runs upward and inward, and then down~ 
ward and forward to the upper part of the thyroid gland. 


breve naa 


AURICULAR 





Yio. 473.—Tho external and internal earvtld arteries, ‘The hypoglomal nerve, the digasirle and stylo- 
hyold muscles, and the internal Juguiar rein are to be noted. (Testut.} 








Relations.—The suy 


or thyroid at its origin is superficially situated and cov- 
ered by the skin, supertic 


ial fascia, platysma, and deep fascia ; before it reaches 
the thyroid gland it becomes more deealy situated by passing beneath the omo- 
hyoid, sterno-hyoid, and sterno-thyroid muscles, 

Variations.—The superior thyroid is sometimes given off as a branch of the 
common carotid, and sometimes branch of a trunk from the external carotid, 
common to it and the lingual or faci 

Brenehes.—Musewar branches 
























are given off to the omo- , sterno-hyoid, 
sterno-thyroid, and the inferior constrictor of the pharynx. Glandular are sup- 
pied to the thyroid gland. The Ayoid runs along the lower border of the hyoid 
pone, and gives twigs to the parts just below." The sterno-mastoid branch passes 
outward and downward, and is distributed to the muscle whose name it bears, and 
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to the platysma and skin, The superior laryngeal accompanies the superior lar- 

nerve in its distribution to the interior of the larynx, passing with the 
nerve through the thyro-hyoid membrane, and supplying the mucous membrane 
and museles of the larynx. The crico-thyroid artery runs inward on the surfiee 
of the crico-thyroid membrane, to the crico-thyroid musele and the interior of 
the larynx. 


INTERNAL JUGWLAN WEIN 


'STERNO-CLEIDO- 
MABTOIDEUS: 


EXTERNAL JUGULAR 
wei ~ 


PHRENIC NERVE 


Fi, 474.—Surgical relations of the external carotid, Ungual, faolal, occipital, subclavian, and transverse 
cervieal arteries. (Kocher.) 


The Lingual Artery ye 475).—It springs from the external carotid above 
it’ 


the superior thyroid and a little below the hyoid bone, runs along the upper bor- 
der of the great cornu of the hyoid, then leaves the bone, passes to the base of 
the tongue, and courses along its under surface, terminating as the ranine artery. 

Relations, —The artery is at first superticial, then passes beneath the digastric 
and hyoglossns muscles, and has in front of it the hypoglossal nerve ; later it is 
situated in the base of the tongue between the hyoglossus and genio-hvoglossus 
muscles; it then, as the rani mes again superficial, being covered only by 
the mucous membrine of the in surface of the tongue. 

Veriations.—The lingual artery is sometimes a branch from a trunk of the 
external earotid common to it and the facial, or to it and the superior thyroid ; 
or the three vessels may arise from a common trunk. 
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Branches of the lingual are the hyoid, dorsal lingual, sublingual, and ranine, 

The hyoid runs along the Upp border of the hyoid bone, and is distributed 
to adjacent muscles, The dorsal lingual runs upward to the mucous membrane 
of the dorsum of the tongue, which it supplies, together with the tonsil and soft 
palate. The sublingual supplies the sublingual gland, the neighboring muscles, 
and mucous membrane, The renine’ gives off branches to the muscles of the 
tongue, and rans in a tortuous course to its tip, being in the last part of its course 
superticial, covered only by the mucous membrane. 

The Pacial Artery (Fig. 476) arises from the anterior surface of the external 
earotid above the hyoid bone, and passes upward and forward to the inferior 
border of the lower jaw. Tn its course it is covered and partly surrounded by 
the submaxillary gland, so that the vessel oceupies a groove on its deep surface, 
‘The artery winds the body of the lower jaw in front of the masseter muscle, 
marking the bone in this position by a shallow groove. It then passes upward 
and forward on the face to the side of the nose, and then upward to the inner 
eunthus of the eye, where it term ee ax the angular arte ‘ 

Relations,—At its point of origin the vessel is superficial, being covered by 
the skin, superficial fuscia, platyama, and deep fascia; it then passes beneath the 















cAnoTiD 





Fr6, 475,—Arteries and velus of the tongue, viewed from the right slde. (Testut.) 








‘oid and digastric muscles and the submaxillary gland, and is deeply situ- 
At the border of the jaw the vessel again becomes superficial, and its pul- 
ns can be readily felt in front of the masseter. In the face it passes among 
fasciculi of the facial muscles adjacent to it. 
‘ariation.—The variation most commonly met with is the oceurrence of a 
trunk from the external carotid, common to the facial and lingual arteries. 
Branches,—The branches of the facial are divided into two sets, a cervical set 
and a facial set. 
In the cervical region the facial gives off the ascending palatine, the tonsillar, 
the glandular, the snbmental, and the museul The ae Bh ae palatine passes to 
the outer side of the pharynx, which it supplies; it also sends a branch to the 
soft palate, and anastomoses with the descending palatine artery, a branch of the 
internal maxillary. The ¢onsillay is a branch to the tonsil and tongue. The 
glandular are branches given off to the submaxillary gland, The submental ig a 
large branch which runs along the lower border of the jaw to the chin; here the 
vessel gives off terminal branches, which wind over the jaw, and supply the tissues 
of the lower lip, Museuar branches ave given off to the muscles with h the 
vessel is in contact. The facial branches are the inferior labial, the coronary, the 
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lateral nasal, the angular, and muscular, The inferior labial runs parallel with 
the body of the jaw forward to the chin; it supplies the tissues of chin and 
lower lip. The coronary arteries are given off at the angle of the mouth, and 
run, one in the tissues of the lower lip, the other in the tissues of the upper lip, 
in close contact with the mucous membrane, sending branches to the ala and 
ee of the nose. he /ateral nasal supplies the ala and dorsum of the nose. 

e angular is the terminal branch of the facial. It ascends to the inner canthus 
of the eve, and supplies the structures in this position, anastomosing with the 
infra-orbital, and with the nasal branch of the ophthalmic artery. 

‘The Occipital Artery (Fig. 476) arises from the external and posterior surface 
of the external carotid, opposite the facial, at a point a little above the level of 
the hyoid bone, It winds upward and backward to the mastoid portion of the 


Fim. 476—Superficial arteries of the head, (Testut,) 


temporal bone, occupying a groove on its inferior surface, The vessel is here 
covered by the digastric and stylo-hyoid id crosses the internal carotid, 
the internal jugular vein, and the y it then continues upward and 
backward beneath the muscles attached uperior curved line of the oeciptal 
bone and the space between this and the inferior curved line, becomes superticial 
by piercing the trapezius or the ja bet 1 the occipital attachments of the 
trapezius and sterno-cleido-mastoid, rans forward in the sealp tissue to 
the vertex of the skull, anastomosing with the branches of the temporal and 
posterior auricular. . 

Variations —The occipital is in rare cases a branch of the internal carotid ; 
sometimes it is given off from the svior thyroid. 

Branches —The muscular, the sterno-mastoid, the posterior auricular, the 
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meningeal, the arteria princeps cervicis, and the terminal. Muscular branches are 
iven off to the muscles with which it is in contact ; one large muscular branch, 
the sterno-mastoid, is distributed to the sterno-cleido-mastoid, and is here aecom- 
panied by the spinal accessory nerve, The auriewlar branch supplies the posterior 
portion of the external ear. The meningeal branch is one of the posterior meningeal 
arteries, and enters the skull through the jugular foramen. ¢ arteria pri) 
cervicis passes downward, and, deeply situated, divides into two sets of branches, 
‘one anastomosing with the deep cervical branch of the superior intereostal ae 
the other with the superficial cervical branch of the transverse cervical. 
terminal branches ave distributed to the soft parts of the occipital region. 

The Posterior Auricular Artery (Fig. 476) springs from the posterior surface of 
the external carotid, passes upward and pee: beneath the parotid gland to a 
groove between the external meatus and the mastoid process, where it divides into 
two branches: the mastoid, supplying the scalp-tissue over the mastoid process, and 
anastomosing with the occipital; and an curieular, supplying the back of the ear, 
and anastomosing with branches of the temporal, 

Variations, —The erior auricular artery is sometimes a branch of the 
cecipital, On the other hand, it is sometimes a vessel much larger than the 
occipital, being distributed to the region usually supplied by the occipital and 
temporal arteries. 

ranches.—In addition to the two terminal branches, the auricular and mas~ 
toid, already sufficiently deseribed, the artery gives off a sfylo-~mastoid branch, 
which enters the stylo-mastoid foramen, aah supplies branches to the mastoid 
cells, tympanum, and internal ear. 

The Ascending Pharyngeal Artery arises from the dorso-mesial surface of the 
external carotid, within half an inch of its origin from the common carotid, rans 
upward on the side of the pharynx and, covered by the internal carotid artery, 
to the base of the skull. 


Variations —The ascending pharyngeal may be a branch of the internal earo- 
tid or common carotid. 
Branches.—The branches of the seeing pharyngeal are the prevertebral, 


the pharyngeal, the palatine, the tympanic, and the meningeal. The prevertebral 
branches supply the anterior recti and the longus colli muscles, and the nerves 
and lymph-nodes of this region, The pharyngeal branches supply the pharynx, 
tonsil, and soft palate, The palatine is distributed to the velum pendulum, “The 
tympanic runs to the inner wall of the drum of the ear, The meningeal are sev~ 
eral small vessels entering the skull through the jugular foramen, the anterior 
eondylar foramen, and the foramen lacerum medium, and distributed to the dura. 
The Temporal Artery (Fig. 476) (superficial temporal) is one of the terminal 
branches of the external carotid, and begins at a point a little below the condyle 
of the jaw. It passes upward through the substance of the parotid gland exter- 
nal to the zygoma, to a point from an inch and a half to two inches above the 

zygoma, and here divides into the anterior and posterior temporal arteries. 
Variations. D ‘y is not frequently subject to variations from 
the usual place be taken by a large poste- 
1 eof large size and take the place of 


nporal : nals, the anterior tem~- 

he middle temporal, 

racial (Fig. 448) is given 

vard across the face 

upplies the parotid 

iddle temporal is yiven off 

the temporal musele, 

nal maxillary, The 

1 to the orbit, supplying 

the o 1 ae or auric vnch is distributed to the 
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| anterior surface of the éxternal ear. The anterior fenporal winds forward and 
upward over the frontal bone, and supplies the scalp structures. In this position 
the artery is very superficially situated; its pulsations can be readily felt and 
often seen. ‘The position of the artery is such that, in giving an anesthetic the 
anesthetizer can fons this vessel feel the condition of the pulse. The posterior 
t 2 passes backward and upward superficially in the scalp to the vertex of 
the skull, supplying the scalp in this region, and anastomosing with the occipital, 
the eee auricular, and the vessel of the opposite side, Besides these pri 
cipal branches smaller ones are given off to the temporo-mandibular articalation, 
to the parotid gland, and to the masseter, 
The Internal Maxillary Artery (Figs. 477, 478), the vessel which nourishes 
the deep parts of the face, is one of the terminal branches of the external carotid. 














Fig. 47.—Internal maxillary artery. See Fig. 47% (Teatut,) 


Tt begins a little below the condyle of the jaw, in the substance of the parotid 
land, whence it passes inward and forward to the spheno-maxillary fossa, It is 
ivided into three portions, a maxillary, a pterygoid, and a spheno-maxillary. 

The marillary portion lies below the external pterygoid sausetes the pterygoul 

ion lies on the outer surface of that mascle; the spheno-masxillary portion is 
in the spheno-maxillary fossa. 

Variations.—The internal 
the facial; the number of bra 
arise by a common trunk. 

Branches.—From the first or maxillary portion of the vessel are given off the 


_— 






rare eases is given off asa branch from 
ies varies considerably, as two or more often 
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tympanic, the middle meningeal, the small meningeal, and the inferior dental 
arteries. The tympanic passes through the Glaserian fissure to the SENET 
which it aids in supplying. It gives a deep auricular branch to the skin of the 
external meatus. The middle meningeal enters the skull through the foramen 
spinosum, regia a groove in the great wing of the sphenoid, passes upwand and 
outward, and divides into an anterior and posterior branch, These branches 
groove the inner surface of the bone, running between the bone and the dura, 
and furnish the peivaee! arterial supply of the latter. The small meningeal 
through the foramen ovale into the cranial cavity, and spoliey the’ 
Gasser nglion and contiguous dura. The inferior dental (mandibular) is a 
large branch which passes downward to the inferior dental foramen, which it 
enters with the inferior dental nerve, running forward in the inferior dental canal 
to supply the mandible and teeth. Before entering the foramen the artery gives 
off the mylohyoid branch, which is distributed to the mylohyoid musele, and 
cecupies the mylohyoid groove on the internal surface of the mandible. The 
artery gives off branches to each tooth, and opposite the mental foramen a imental 
branch, which passes forward to supply the structures of the chin, 
‘The branches of the pterygoid portion of the internal maxillary artery supply 
the museles of mastication, They are the deep temporal (posterior and anterior), 
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Fig, 478—Diagram of the internal maxillary artery and {ts branches. 


the masseterie, the pterygoid, and the buceal, and carry blood to the temporal, the 
masseter, the internal and external pterygoids, and the buecinator. 

The branches from the third or spheno-mazillary portion are the alveolar, the 
infraorbital, the descending palatine, the Vidian, the piers ‘o-palatine, and the 
spheno-palatine. The alveolar (posterior dental) supplies the posterior portion 
of the alveolar process of the maxilla, the antrum, the gums, and the molar and 
bicuspid teeth, The injraorbital passes with the infrsorbital nerve along the 

e and canal, makes its appearance on the face at the infraorbital 
| supplies here soft tissues over the superior maxillary bone, 
swith branches from the facial the orbit the artery gives off 
aches, E jique and inferior rectus muscles, 

r r teeth, The descending palatine 
ganglion down the posterior 

e on the under surface of the 

here it anastomoses with the 

e, and glands of the 

dian canal to be dis~ 
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ward through the pterygo-palatine canal, and also is distributed to the rt 
of the erie. e ae ine passes through the spheno-palatine ee 
into the nasal cavity. It divides into two branches, the naso-palatine, which rans 
in a groove of the vomer downward and forward to the anterior palatine foramen, 
where it anastomoses with the descending palatine artery; and an erternal branch, 
which supplies the mucous membrane oF the outer wall of the nasal cavity, and 
the maxillary, ethmoidal, and sphenoidal sinuses, 


The Internal Carotid Artery. 


The internal carotid (Fig. 470) artery springs from the common carotid oppo- 
site the superior border of the thyroid cartilage, rans upward in front of the trans- 
verse processes of the upper three or four cervical vertebra to the carotid canal 
in the petrous portion of the temporal bone, through the canal to its internal - 
ing, enters the cranial cavity, and then into the cavernous sinus, in which 
it is covered by the lining membrane of that channcl, It leaves the sinus at the 
inner side of the anterior clinoid process, and passes to the Sylvian fissure, where 
it breaks up into its terminal branches. The artery is distributed mainly to the 
brain and eye. It is divided into four portions: a cervical, a petrous, a eavern- 
ous, and a cerebral, 

The cervical portion is that extending from its origin to the lower opening 
of the carotid canal. 

Relations (Vig. 472).—In front, below, is the external carotid artery, over- 
lapped by the sterno-cleido-mastoid ; higher up in order are the digastric and the 
stylo-hyoid museles, the hypoglossal nerve, the occipital and the posterior aurieu- 
lar arteries, the glosso-pharyngeal nerve, the stylo-pharyngeus and the stylo- 
glossus muscles. Behind are the rectus capitis anterior major, the superior cer- 
vieal ganglion, and the superior laryngeal nerve; and, near the skull, the ninth, 
tenth, eleventh, and twelfth cranial nerves between the artery and the internal 
jugalar vein. At the outer side are the internal jugular vein and the vagus 
nerve—the latter posterior. At the inner side are the pharynx with the tonsil, 
the superior laryngeal nerve, and the ascending pharyngeal artery. 

Variations. —The internal carotid sometimes arises directly from the arch of the 
aorta, It is in rare cases absent. It very exceptionally gives off branches in the 
neck, which are usually the occipital and ascending pharyngeal. 

Bronches.—As a rule, the internal carotid gives off no branches of importance 
in the neck. (See Variations.) 

The petrous portion of the vessel is that part contained in the carotid canal, 
Here the artery makes two sharp turns, which are supposed to diminish the 
arterial pressure, Its course is successively upward, forward, and inward and 
upward. From this portion of the artery a small branch is given off to the 
tympanum, 

The cavernous portion is that part of the vessel which is in the cavernous 
sinus. Here the vessel gives off the following branches: the arteriw receptaculi, 
the anterior meningeal, and the ophthalmic. The arteria receptaculi ave small 
vessels which supply the pituitary body and the Gasserian ganglion. The anterior 
ence artery 1s distributed to the dura of the anterior fossa at the base of the 
akull. 

The Ophthalmic Artery (Fig. 479) passes with the optic nerve through the 
tie foramen into the orbit. It goes first forward and outward, then crosses 
¢ optic nerve and passes forward and inward, runs along the inner wall of the 

orbit, beneath the inner portion of the orbital margin, leaves the orbit, and termi- 

nates by dividing into the frontal and nasal arteries, In its course the ophthalmic 

artery gives off branches to the walls and contents of the orbit. These branches 

are the central artery of the reti ciliary arteries, the lachrymal, the mus- 

cular, the supravrbital, the ethmoi the palpebral. The central artery of the 

retina is given off from the ophthalmic near the optic foramen. It accompanies 
7 
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the optic nerve, and is distributed to the retina. ‘The branches of this vessel ean 
be well scen in ophthalmoscopic examinations of the retina, The eiliary arteries 
are divided into three sets—the long, short, and anterior ciliary arteries. The 
short ciliary arteries ave eight or ten in number, pierce the sclerotic coat near the 
optic nerve, and ran forward to supply the choroid. The long ciliary arteries, 
two in number, one on each side, pieree the sclera some distance from the ic 
nerve, and run forward to supply the ciliary body and iris. The anterior ciliary 
arteries are branches of the muscular branches af the ophthalmic. They perfo- 
rate the selera near the cornea and supply the iris. The anterior and long ciliary 
arteries form an anastomosis around the outer margin of the iris, and another 
around its free margin. ‘The /achryal artery arises from the ophthalmic external 
to the optic nerve, passes forward and outward to the lachrymal land, which it 
supplies, and, leaving the gland, sends small branches to the eyelids, known as 
external palpebral branches. Musewlar branches are given off from various por- 
tions of the ophthalmic in its course ta the muscles of the globe. The supraorbital 








Ma. Arteries of the orbit, (Testut.) 
artery isa vessel of some size, which runs along the roof of the orbit to the supra- 
orbital noteh. Leaving the orbit at this point, it courses upward in the muscles 
and integument of the forehead. The ethmoidal arteries, two in number, are 
given off from the ophthalmic opposite the anterior and posterior ethmoidal 
foramina, Entering the cranial cavity through these foramina they give off ante- 
rior meningeal vessels, supplying the dura in the anterior fossa at the base of the 
skull. The anterior ethmoidal is the larger, and, after giving off a meningeal 
braneh, es the cranial cavity with the nasal nerve, passes through an opening 
in the orm plate to the nasal cavity, rans along the inner surface of the 
nasal bone, and supplies the tip of the nose. The palpebral arteries, two in 
number, the superior and inferior, supply the upper and lower lids. The nasal 
artery leaves the orbit above the inner canthus, and supplies the bridge of the 
hose, anastomosing with the angular branch of the facial. ‘The frontal leaves the 
orbit at the upp dl inner angle, winds up over the forehead near the median 
line, supplying the soft tissues in this region. 

Variations. —The ophthalmic is sometimes situated beneath the optie nerve, 











































THE ARTERIES. 419 


and on the inner side of the orbit throughout its entire course. Tt may be a 
branch of the middle meningeal, or even give origin to that vessel, Variations 
in the number and position of the branches as deseribed frequently occur. 

The cerebral portion of the internal carotid has for its branches the posterior 
communicating, the anterior choroid, the anterior cerebral, and the middle cerebral 
arteries. The posterior cbweienses | eee backward to the posterior cerebral 
artery, a branch from the basilar, and torms the lateral portion of the circle of 
Wills. The anterior choroid passes outward and backward to the deseending 
horn of the lateral ventricle, where it ee the choroid plexus, the velum 
interpositum, the hippocampus, and the fimbria. The anterior cerebral runs for- 

and inward to the great longitudinal fissure between the hemispheres. In 
this fissure the artery lies close to its Adee mate, and connecting them is a short 
trank, the anterior communicating, The artery winds over the anterior extremity 
of the corpns callosum to reach its superior surfice, It gives off branches to the 
anterior perforated space, to the under surfiee of the frontal lobe, and the mesial 
surface of the hemisphere, and anastomoses with the posterior cerebral artery. 
The middle cerebral (Sylvian) artery passes forward and outward to the fissure of 
Soles and then runs along the fissure to the insula and the external surface of 
hemisphere. In its course it gives branches, which enter the anterior per- 
forated space, and supply the ganglia and other structures in the floor of the lat- 
eral ventricle. One ie these vessels is of special interest, the fenticulo-striate 
artery, called also Charecot’s artery of cerebral hemorrhage, because it is a very 
common site of arterial rapture in eases of apoplexy. This vessel is situated 
between the external aera and the corpus striatum. The cortical brain sub- 
stance of the motor area is also supplied by the middle cerebral artery, and here 
arterial lesions are common and often produce localizing symptoms. After dis- 
eussing the vertebral artery, which with the internal carotid supplies the enceph- 
alon, the arterial supply of the brain will be given more in detail. 


ARTERIES OF THE UPPER EXTREMITY. 


From the brachio-cephalic on the right side and from the arch of the aorta 
on the left begins a great trank which extends to below the bend of the elbow, 
presenting in its course no intrinsic markings by which it can be divided, For 
the sake of convenience, however, certain extrinsic structures have been selected, 
by which this long trank is divided into three portions. The first extends from 

i¢ origin of the vessel to the horizontal level of the outer border of the first rib, 
and is called the subclavian artery ; the second reaches from the first rib to the 
lower border of the teres major muscle, and is known as the axillary artery ; and 
the third runs from the teres major to a point half an inch below the bend of the 
elbow, and is named the brachial artery. 


THE SUBCLAVIAN ARTERY. 


The subclavian (* under the clavicle’) artery (Fig. 480) takes its origin on the 
left side from the arch of the aorta, on the right side from the brachio-cephalic 
artery. Each vessel passes upward and outward into the neck, and then arches 
downward and outward to terminate in the axillary, at the horizontal level of the 
outer border of the first rib. The subclavian artery is divided into three portions, 
according to its situation with reference to the scalenus anterior muscle. The 
first portion extends from the origin of the vessel to the inner border of the 
scalenus anterior muscle; the second portion lies behind this musele; and the 
third portion rans from the outer border of the muscle to the onter border of the 
first rib. ‘The first portions of the subclavian arteri or, and must be described 
separately, A single description will answer for the second and third portions 

both arteries. 
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‘The first portion of the left subclavian is deeply situated in the thorax. Spring- 
ing from the transverse portion of the aortic arch farther back than the other great 
arteries, it passes upward and a little forward to the mesial edge of the left scalenus 
anterior, where this muscle is inserted into the first rib, 

—In front at its lowest part are the left brachio-cephalic vein and 
the left vagus nerve; high up the left phrenie nerve crosses the artery ; toward 
the right is the left carotid artery ; and elsewhere are the internal jugular, verte- 
bral, and subclavian veins, and cardiac sympathetic branches ; the left lung with 
its pleura overlaps these structures. Behind are the gullet, thoracic duet, inferior 
cervical sympathetic ganglion, and longus colli muscle. At the left is the left lang 
with its pleura, At the right above are the gullet and thoracic duct; below are 
the trachea and recurrent Iaryngeal nerve. 





Fie. 480,—Subclavian and axillary arteries. (Testut.) 


The first portion of the right subclavian takes its origin from the brachio- 
cephalic artery, and extends upward and outward to the inner border of the 
sealenus anterior, It is about an inch and a quarter long. 

Relations (Fig, 481).—Jn front are the right internal jugular and vertebral 
veins, the right vagus and phrenic nerves, the sympathetic nerve and its superior 
cardiac branches. Behind are the right lang with its pleura, the reeurrent laryn- 
geal and sympathetic nerves. Below are the lung and pleura, and the reourrent 
laryngeal nerve. 

The second portion of the subclavian is behind the sealenus anterior. It is 
three-quarters of an inch long. 

Relations. —Jn front is the scalenus anterior, which separates the artery from 
the subclavian vein (the latter being on a lower level), and from the phrenic nerve. 
Behind are the apex of the lung covered by pleura, and the scales medius. 
Above is the brachial plexus. Below is the lung with its pleura. 

‘The third portion of the subclavian extends from the outer border of the seale- 
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nus anterior to the outer border of the first rib. It is the most superficial portion 
of the artery, and is in the subclavian triangle. 

Relations.—/n front it is in contact with the posterior layer of the cervical 
faseia, the suprascapular artery, the external jugular vein, and cervical veins 


common favennan 
canon asteny JUGULAR VEIN 


Fie, 61.—Horizontal section through the first thoracic vertebra— rthee of lower nent, TI 
trsi'end dexteal partot the wetion te bows.” (uraume) SEAR Iote NWS NES: Tit Fee 


which are tributary to it. Behind are the scalenus medius and part of the brachial 
plexus. Above are the brachial plexus and the posterior belly of the omo-hyoid 
muscle. Below is the first rib. 

Variations.—The subclavian is sometimes on both sides a direct trank from 
the aortic arch, or on both sides a branch from a right and left brachio-cephalic 


FACIAL ARTERY 
PLATY OMA 


_-WERTEQRAL ARTERY 


Fic, 42 —Burgical relations of the facial, vertebra}, and Inferior thyroid arteries. (Kocher.) 


‘The vessel is usually at its high point in the neck a half inch above the 

lavicle, but sometimes it rises considerably higher; and it may be beneath the 
clavicle entirely, 

Branches.—These are usually four in number, namely, the vertebral, the inter- 

nal mammary, the thyroid axis, and the superior intereostal. All but the last spring 
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from the first portion ; and this one does so in many eases, but more frequently 
comes from the second. The posterior seapular very often is given off from the 
third portion. 


The Vertebral Artery. 


The vertebral (Fig. 470), so called from its situation in the cervical vertebre, 
is the largest branch of the snbelavian, from the posterior surface of whieh it is 
given off. Its blood is principally distributed to the spinal cord, the cerebellum, 
and the posterior part of the cerebral hemispheres. It passes up between the 
sealenus anterior and the longus colli, and behind the internal jugular and verte- 
bral veins, to the costo-transverse foramen of the sixth cervical vertebra, and 
goes upward through this and the corresponding foramina of the vertebre above ; 
it then rans backward behind the articular process of the atlas, and over the 





F 1G. 483.—Arteries at the base of the brain, seen fn thelr relations to the skull. See Fig. 454, Key, (Testut.} 





upper surface, and enters the cranial cavity through the foramen magnum. On 
the basi rocess of the occipital the vertebral arteries of the two sides unite at 
the lower border of the pons, and thus form the basilar artery. 

Variations —The vertebral may arise from the common carotid or from thearch 
of the aorta. It may pass through all of the costo-transverse foramina of its 
side, or none below the third. 

Branches.—The branches are considered in two sets—the cervical and the 
eranial. Those in the neck are the lateral spinal and the muscular. The lateral 
spinal enter the spinal canal through the intervertebral foramina, and supply 
the cord, its membranes, and the vertebra, The muscular are distributed to the 
deep muscles of the neck. 

The cranial branches (Figs. 483, 484) are the posterior spinal, the anterior 
spinal, the posterior inferior cerebellar, the bulbar, and the posterior meningeal. 
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‘The posterior spinal rans down beside the oblongata, reaches the back of the cord, 
and descends Vehind the dorsal roots of the spinal nerves to the cauda equina, 
anastomosing freely all the way with arteries entering the canal at the side. The 
anderior spss iain its opposite fellow near the foramen magnum, and the result- 
ing vessel rans down ventrally the length of the cord, inosculating with vessels 
which enter the canal through the intervertebral foramina, The posterior inferior 
cerebellar, the largest branch, is distributed to the hind and under portions of the 
cerebellum, and in the fourth ventricle. The bulbar are small branches to the 
oblongata, as the name implies. The posterior meningeal, of small size, are dis~ 
tributed to the parietes of the posterior cranial fossa. 5 

‘The Basilar Artery (Figs. 483, 484), so called from its situation at the base 
of the craninm, is formed by the union of the vertebral arteries, and supplies con- 
siderable portions of the encephalon in 
its lower levels. It runs forward and Anterior Communicating 
upward in the groove on the ventral 
surface of the pons, and divides into 
the posterior cerebral arteries. In Anterior Cerebrrat 
its course it gives off as branches the Miditte Cerebrat 
transverse, the anterior inferior cere- 
bellar and superior cerebellar arteries. Internal Carotid 
The transverse or pontal arteries sup- 
ply the pons, and one branch enters 
the internal auditory meatus with the Posterior Communicating 
facial and auditory nerve, and runs to Poaterian Coredrat 
the labyrinth of the ear. The anterior ‘ac tabgsapaaster to 
inferior cerebellar arteries supply the 
anterior portion of the inferior surface 
of the cerebellum. The superior cere- 
bellar arteries wind backward and up- 
ward to the upper surface of the cere- 
bellum, which they supply. All of 
these arteries to the brain anasto~ 
mose freely with one another, and \, > Posterior Spinat 
with branches of the vertebral. “Anterior Syinat 

‘The terminal branches of the basilar, Fia, 484. —Key to Pig. 488. 
the posterior cerebral arteries, are ves- 
sels of large size, which anastomose with the posterior communicating to complete 
the cirele of Willis behind. They pass to the under surface of the occipital lobes 
of the cerebral hemispheres, their terminal branches supplying these and the neigh- 
boring temporal lobes, Numerous small branches (ganglionic) ure given off in 
the course of these arteries to the thalami, great ganglia at the base of the brain, 
passing through the posterior perforated space; rstinies (choroid) go through 
the transverse fissure to the yelum interpositum, 

The Circle of Willis is an anastomosis formed in front by the anterior cerebral 
arteries and the anterior communicating which unites them; behind by the 
terior cerebral ; and laterally by the internal carotid and posterior communicating. 
From the cerebral arteries close to the cirele of Willis Abs ganglionie branches 
are given off which penetrate the brain substance, and are distributed to the great 
basal ganglia and the contiguous structures. Beyond this the vessels supply the 
cortex, a5 point of practical importance in this éonnection is the fact that the 
arteries which supply the brain are terminal arteries)and that there is no anasto- 
mosis between the vessels going to the ganglia and central structures of the brain 
and those supplying the cortex. As a result, whenever occlusion of an artery 
of the brain occurs, the portion of cerebral tissue supplied by the vessel beyond 
the point of obstruction has its arterial supply permanently cut off, and disorgani- 
zation ensues, 
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The Internal Mammary Artery. 


The internal mammary (Fig. 485) is named from its deep situation and its 
distribution in part to the milk-gland. Besides this destination it supplies to 
some extent muscles in the chest and abdomen, the sternum, the anterior medias- 
tinum, and the pericardium. It is given off from the under surface of the 
subclavian, passes from the neck into the 
thorax behind the first costal cartilage, and 
then runs down in front of the pleura half 
an inch away from the side of the sternum 
to the sixth intercostal space, where it 
divides into the superior epigastric and 
museulo-phrenie arteries. 

Branches.—The branches given off in 
its course are the superior phrenic, the 
mediastinal, the pericardial, the sternal, the 
anterior intercostal, and the perforating. 
‘The superior phrenic (comes neryi phrenici) 
accompanies the phrenic nerve, and is dis- 
tributed to the diaphragm, The merias- 
tinal branches supply the structures in the 
anterior mediastinum, The pericardial go 
to the upper portion of the pericardium, 
and the sternal to the breast-bone and tri- 
angularis sterni. The anterior intercostal, 
one to each of the upper five or six spaces, 
supply the neighboring portions of these 
spaces, each artery dividing into an upper 
and a lower branch, which inosculate with 
the intercostals which come from the sorta. 
‘The perforating pierce the intercostal mus- 
cles in the upper five or six spaces, and 
pass forward and outward to the pectoralis 
major, the mammary gland, and the skin, 
The terminal branches are the museulo- 
phrenic and superior epigastric, The mua 
culo-phrenic winds outward and downward 
along the inner surface of the costal arch, 
and opposite each one of the lower inter- 
costal spaces it gives off an intercostal 
branch, and sends also a number of mus- 
cular branches to the diaphragm and ab- 
dominal muscles. ‘The superior epigastric 
deseends into the abdominal wall, at first 
occupying a position between the rectus 
musele and its posterior sheath, then passes 
into the substance of the rectus, and anas- 
Pe, —tnternal mammary and deep epi tomones with the deep epigastric artery, 
(= a) It sends branches also to the oblique mus- 

cles of the abdomen and to the diaphragm. 














The Thyroid Axis. 


The thyroid axis (Fig. 470, THY.) is so called from the distribution of its 
t branch to the thyroid gland. It supplies many structures in the neck and 

It ix n short, wide ve: arising from the antero-superior surface of 
the first portion of the subclavian, and it divides into three diverging branches, 
the inferior thyroid, the supraseapular, and the transverse cervical. 
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‘The Inferior Thyroid Artery passes upward and then inward in front of the ver- 
tebral and behind the common carotid to the lateral lobe of the thyroid gland. Tts 
chief distribution is to structures in the ventral part of the neck. The recurrent 

herve passes sometimes in front and sometimes behind the artery, in 
intimate relation to it. 

Variations.—The inferior thyroid may spring from the vertebral, the common 
carotid, or the subclavian. 

Branches of the inferior thyroid are the glandular, muscular, ascending cervi- 
cal, inferior laryngeal, tracheal, and wsophageal. dar are terminal, 
and ramify in the thyroid gland, anastomosing with branches of the other thyroid 
arteries, The muscular supply the muscles in the immediate neighborhood. The 
asernding cervical goes upward between the sealenus anterior and the rectus 
capitis anterior major, and anastomoses with the occipital, vertebral, and ascend- 
ing pharyngeal. It supplies muscles in its course, and sends spinal branches to 
the vertebre and cord. The inferior laryngeal accompanies the recurrent liryn- 
geal nerve, and supplies the muscles and mucous membrane of the larynx. The 
tracheal and esophageal are distributed to the ongans suggested by their names, 

‘The Suprascapular Artery supplies various structures of the shoulder, It 
passes outward from the thyroid axis to the upper border of the scapula, running 
almost parallel with the clavicle, crosses the transverse ligament into the supra- 
spinous fossa, where it supplies the supraspinatus muscle, passes behind the neck 
into the infraspinous fossa, and ramifies in the infraspinatus. It anastomoses 
with the posterior seapular and dorsal scapular arteries. 

Variations.—It sometimes arises directly from the subclavian, occasionally 
from the axillary. 

Branches, in addition to the terminal branches already given, are, muscular to 
contiguous muscles, suprasternal to the integument over the sterno-clayicular 
articulation, nutrient to the clavicle, ewpra-acromial to the tissues over the acro- 


mion, and subscapular to the subscapularis muscle. 

‘The Transverse Cervical Artery (transversalis colli) passes outward and back- 
wand in front of the sealeni and the brachial plexus, ander the anterior border 
of the trapezius to the levator scapula, where it divides into the superficial cervi- 
eal and the posterior scapular, It is distributed to muscles of the shoulder and 
neck. The superficial cervical passes upward under the trapezius, supplying this 
muscle, the levator scapule, the splenius, and neighboring ymapl od The 


scapular passes downward along the vertebral border of the seapula to 
its inferior angle. In its course it is covered by the rhomboid muscles, and 
anastomoses with other scapular arteries—soprascapular, dorsal scapular, and 
subscapular. 

Variation.—The posterior scapular is very often a separate branch from the 
third portion of the subclavian. 


The Superior Intercostal Artery. 


The superior intercostal is distributed chiefly to the first intercostal space. Tt 
rings from the postero-superior surface of the first or second portion of the sub- 

clavian. It runs back over the apex of the lung to the neck of the first rib, in 
front of which it then passes down to the first intercostal space, whieh it supplies 
after the manner of the aortic intercostals. Very often the artery is contin! 
down to the second intercostal space, and supplies it li . Before it 
enters the thorax the artery gives off a deep cervical branch, which goes backward, 
and then runs up the neck between the complexus and semispinalis cervicis, sup- 
plying the muscles in its region, and inosculating with the cervical branch (prin- 
eeps cerviealis) of the occipital. 2 

Variations.—The superior intercostal ig sometimes a branch of the thyroid 
axis. he deep cervical may be a branch from the subclavian or from the poste- 
rior scapular, 
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THE TRIANGLES OF THE NECK. 


The quadrilateral surface of the neck, which is bounded below by the clavicle, 
above by the inferior border of the mandible and a line drawn from the angle of 
the jaw to the mastoid process, behind by the anterior border of the trapezius 
muscle, and in front by the median line of the neck, is divided by the sterno- 
cleido-mastoid muscle into two triangles, called the anterior and jor triangles 
of the neck, These two triangles are subdivided, the posterior into two, the 
occipital, and the subclavian, by the posterior belly of the omo-hyoid ; the ante~ 
rior into three by the anterior belly of the omo-hyoid, and the two bellies of the 
figearic: These are called the inferior carotid, the superior carotid, and the 

maxillary triangles (Fig. 422). 

. aes boundaries of these triangles and their principal arterial contents are as 
follows : 

The oceipital triangle is bounded in front by the sterno-cleido-mastoid, behind 
by the trapezius, below by the posterior belly of the omo-hyoid, and contains the 
transverse cervical artery, The subclavian triangle is bounded in front by the 
sterno-cleido-mastoid, postero-superiorly by the hind belly of the cio bycbd 
below by the clavicle, and contains the subclavian artery, The fuferior carotid 
triangle is bounded in front by the median line, dorso-inferiorly by the sterno- 
cleido-mastoid, dorso-superiorly by the anterior belly of the omo-hyoid, and con- 
tains the common carotid and inferior thyroid arteries. The superior carotid tri- 
angle has the sterno-cleido-mastoid behind, the anterior belly of the omo-hyoid in 
front, and the posterior belly of the digastrie above. It contains the common, 
the internal, and the external carotids, and the beginnings of all of the branches 
of the Jast, except the terminals and the posterior auricular. The eubmazillary 
triangle is formed above by the mandible and a line from its angle to the mastoid 
process, below in front by the anterior belly of the digastric, Baluie behind by the 
posterior belly of the same. It contains the external carotid, the facial, the 
pesterior auricular, and the internal carotid arteries. 


THE AXILLARY SPACE. 


The axilla or arm-pit is the wedge-shaped space between the inner surface of* 
the arm and the side of the chest. It presents for examination as boundaries 
anterior, posterior, internal, and external walls, a base and an apex. The anterior 
wall is formed by the pectoral museles ; the posterior wall by the subscapularis, 
the latissimus, and the teres major muscles ; the inner wall by the upper four ribs 
and intercostal spaces, covered by the serratus magnus muscle; and the outer 
wall by the humerus, covered by the coraco-brachialis and the biceps museles. 
‘The apex corresponds to the small area above the first rib, from whieh the brachial 
plexus and the axillary artery and vein emerge. The base is formed by the 
integument and fascia which stretch across the arm-pit from the pectoralis major 
to the latissimus and teres major. Its contents are the axillary artery and its 
branches, the accompany the brachial plexus of nerves, lymph-nodes 
and vesse | considerable fat and areolar tissue. 


‘THE AXILLARY ARTERY. 


37), ni: m its situation in the arm-pit, begins 

he passes downward and 

he teres major muscle, 

branches are distributed to 

rm-pit, the shoulder, and the 

upper r s deeply situated ; but its 
lower pe ear the be felt a third of the distance from the 
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front to the back of the axilla, at the inner border of the coraco-brachialis, ‘The 
artery is crossed by the pectoralis minor muscle, which divides it into three 

‘ions, The first portion is between the outer border of the first rib and the 
inner margin of the pectoralix minor, and is about an inch long ; the second por- 
tion is behind the pectoralis minor, aud measures a little more than an inch ; and 
the third portion is between the outer border of the pectoralis minor and the 
lower border of the axillary space, and is three inches in length. The relations 
of these three portions differ. 

Relations.—Finst Portion—Zn front are the pectoralis major, the casto- 
ecoracoid membrane, the external anterior thoracic nerve, the cephalic and acre 
mio-thoracie veins. Mesially and somewhat to the front is the axillary vein. 
Behind are the first intercostal space, the second rib, the serratus magnus, the 
sataroal anterior thoracic and posterior thoracic nerves, Eternally is the brachial 

Us, 
3 Seooxp Porrion (Fig. 486)—Jn front are the pectoralis major and minor, 
Mesially ave the inner cord of the brachial plexus, the axillary vein, and the 
iran anterior thoracic nerve between the artery and yein, Behind are the pos~ 


456.—Horizontal section below the head of the humerus, showing the relations of the axillary steaet- 


Fra, 
Ure at {hls piany. (Mraune.) 


terior cord of the brachial plexus and the subscapularis. Ecternally is the outer 
cord of the brachial plexus, 

‘Turrp Portiox,—IJn front are the pectoralis major in the upper half of this 

rtion, the skin and fasciw in the lower, the inner head of the median nerve, the 
internal cutaneous nerve, and the outer brachial vena comes, Mesially are the 
ulnar nerve, the axillary vein, and the small internal cutaneous nerve in the order 
named, and at the lower part the brachial venw comites, Behind are the mus- 
culo-spiral and cireumflex nerves, the subscapularis, latissimus, and teres major. 
Externally are the median and musculo-cutancous nerves, and the coraco- 
brachialis. 

The Branches of the axillary artery are usually seven in number, two, the 
superior thoracic and acromio-thoracic, the first portion; two, the long 
thoracic and alar thoracic, from the second; and three, the subscapular and the 
posterior and anterior circumflex, from the third portion. There is a very free 
anastomosis between these branches, and between them and other arteries in the 
region. The superior thoracic arises from the first portion of the axillary, and 

axes downward and forward to supply the pectoralis major and minor muscles, 
the acromio-thoracie artery arises from the first portion of the axillary; it breaks 
up into three sets of branche ne passe: tward to the acromion and deltoid, 
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the second passes down the arm with the cephalic vein, and is distributed to the 
pectoralis major and deltoid, and the third supplies the peetoral and the serratus 
magnus muscles. The long thoracie artery arises from the second portion of the 
axillary, passes downward along the outer border of the pectoralis minor, and 
sends branches to the serratus magnus, the pectorales major and minor, and the 
mammary gland. The alar thoracic, arising from the second portion, consists 
either of a single branch or a number of small branches, distributed to the 
lymphatic nodes, the fat and the areolar tissue of the axilla, The subscapular 
artery is the largest branch of the axillary, It starts from the third portion, 

downward on the subscapularis muscle, and, at about the centre of the 
axillary border of the scapula, it gives off a large branch, the dorsal lav 
artery, which winds into the infraspinatus muscle, and anastomoses the 
suprascapular and posterior seapular arteries. The rest of the artery passes 
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Fig. 487.—Axillary and subclavian arteries, (Teatut.) 


downward on the chest wall, and is distributed to the museles in this region—the 
subscapularis, the serratus magnus, the latissimus, and the teres major. The 
posterior circumflex is much larger than the anterior, It arises from the third 
portion of the axillary, and winds backward between the teres muscles, the 
numerus and the long head of the triceps, and around the neck of the humerus. Tt 
aceompanies the cireumflex nerve, and supplies the deltoid and other structures 
about the shoulder, and the joint itself, "The anterior cirewnflex arises from the 
outer side of the third portion of the axilla It passes forward in front 
of the hamerus, is covered by the coraco-brachialis and the tendons of the biceps, 
sends branches to the shoulder-joint and deltoid, and anastomoses with the 
posterior circumflex. 

Variations.—The axillary sometimes gives off one of the arteries of the fore- 
This is usually the radial, but is sometimes the ulnar, and, occasionally, 
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the interosseous, Very often the usual number of branches from the axillary is 
diminished by the origin of two or more from a common trank. The third por- 
tion of the axillary ix sometimes crossed by a muscular a extending from the 
latissimus to some muscle or fascia in or near the front of the axilla. 


Fic. ts8-—Surgical relations of the axillary, subsea pular, brachial, superior profunda, and anastomotios 


magna arteries, The right arm [s represented ms rained alincat to the perpendicular. Kocher.) 


THE BRACHIAL ARTERY. 


The brachial artery (Pig. 489), sometime: ed the /ucmeral, is the great trunk 
of the arm. It extends from the lower border of the teres major to half an inch 
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below the bend of the elbow, following the direction of the inner border of the 
coraco-brachialis and biceps, thus being at first in the mesial part of the arm, 
gradually curving forward, and ending i 
the middle of the front of the limb just 
below the plane of the head of the radius. 
Relations (Figs. 490-492).—Jn front, in 
the greater part of its course, the coreo- 
brechialis and biceps in turn overlap the 
artery, the median nerve crosses the middle 
third; in the lowest part are the secondary 
tendon of insertion of the biceps, separatin 
the artery from the median basilic vein, will 
the brachio-radialis and pronator teres over= 
lapping. Behind, snecessively from above 
downward are the long and internal heads 
ceps, the coraco-brachialis, and the 
The musculo-spiral nerve and 
superior profunda artery lie between the 
brachial and the long head of the triceps. 
At the inner side are the internal vena 
comes, and the basilic vein, the latter sepa~ 
rated from the artery in its lower part by 
the fascia; in the upper third the internal 
cutaneous and ulnar nerves; in the lower 
part the median nerve and inferior profunda 
artery. At the outer side, the external com- 
panion vein, the coraco-brachialis and biceps, 
and in the upper third the median nerve, 
which is thus seen to be successively at the 
outer side, in front, and at the inner side. 
Variations. —High division of the brachial 
is frequently seen, and has been noted at all 
parts of its course, The vessel given off 
high up is usually the radial, sometimes the 
ulnar, rarely the interosseous, 
Branches.—The brachial artery ends in 
two terminals, the ulnar and radial, and gives 
off in its course the superior profunda, infe~ 
rior profunda, nutrient, anastomotica magna, 
and muscular. The superior profunda, the 
Fig, 489.—Brachial artery. (Testut.) largest branch, arises very near the beginning 
of the brachial from its dorso-mesial aspeet, 
passes backward and around the humerus in the musculo-spiral groove with the mus- 
culo-spiral nerve, which it accompanies to the front of the external condyle, and 
anastomoses with the radial recurrent, Its principal offset ix the articular branch, 
which supplies the elhow-joint, and inosculates behind the external condyle with 
posterior recurrent branches from the interosseous and ulnar, with the inferior 
profunda and the anastomotica magna. It gives branches to the muscles among 
which it runs, and the largest and highest of these anastomoses with the posterior 
circumflex. It may give a nutrient branch to the humerus. The inferior pro- 
funda, a smaller vessel, springs from the mesial side of the brachial below the 
superior, and runs to the back of the inner condyle in company with the ulnar 
nerve. It inoseulates with the posterior ulnar recurrent and the anastomotica 
magna. The nufrient (medullary) enters the humerus through the nutrient fora- 
men. The anastomotica magne, called “the great anastomotic,” from the extent 
to which it takes part in the formation of the arterial network around the elbow- 
joint, arises about two inches above the bifurcation of the brachial from its mesial 
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aspect, inward above the internal condyle and around the back of the hum- 
erns, forms an arch above the olecranon fossa, inosculating with the articular 
branch of the superior profunda and the interosseous recurrent, and also with the 
anterior and posterior ulnar recurrent. The muscular branches are variable in 
number, and supply adjacent museles. 


The Ulnar Artery. 


The ulnar artery (Figs. 494-496), one of the terminal branches of the brachial, 
passes from its origin inward and downward in the ventral portion of the fore- 
arm. It is deeply situated in the upper part of its course, but becomes super- 
ficial in the lower half of the forearm, where it runs upon the flexor profundas 
digitorum and between the flexor carpi ulnaris and flexor sublimis. It passes 
over the anterior annular ligament into the palm, which it crosses in a gentle 


USCULO-SHIRAL NEAVE 
‘ARTERY 


[Brit $2 —Horizontal section through the middlo of the right arm—upper surface of the lower segment, 


curve, and beeomes the chief factor in the formation of the superficial palmar 


Relations —In tue Forearm (Figs. 498-500)—In front in the upper half 
are the superficial flexors; in the lower half, the fascie. "Behind are the brachi- 
alis above, and the flexor profundus below. At the inner side are a vena comes 
all the way ; for the lower two-thirds the ulnar nerve and the flexor carpi ulnaris. 
At the outer side are a vena comes throughout, the flexor sublimis for the most of 
its course, and the pronator teres above. 

Is tHe Wrist.—In front is the tendon of insertion of the flexor carpi ulnaris, 
Behind is the annular ligament. At the frner side are the pisiform bone and the 
ulnar nerve. At the outer side is the unciform, Ven comites accompany the 
artery. 

_ Is tue Haxp retow rire Wrist.—The artery runs across nearly on a line 
with the lower border of the forcibly extended thumb, Jn front are the palmar 
fascia and palmaris brevis, Behind are the flexor tendons, the short muscles of 
the little finger, and branches of the median and ulnar nerves. Yens comites 
accompany the vessel. 
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ariations.— 2 ulnar may arise from the brachial in the arm, or may come 

the axillary. It is sometimes superficially situated in its entire course, 
pranches.—These are considered in three groups: those in the forearm, those 
in the wrist, and those in the hand below the wrist. In the first group are the 





ible Horianntal section through the middle of the lower third of tha arta—apper aarfiet of the loner 
5 sue.) 


terior and posterior ulnar recurrent, the interosscous, and the muscular; in the 
..tond, the anterior and posterior ulnar carpal; in the third, the deep palmar, 
and the digital. The artery beyond the point of origin of the deep palmar 
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BRACHIO“RAD)4 >< 
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SUPINATOR 





Fic, 492.—Horizontal section just below the bend of the elbow, showing the brachial artery at its bifurca- 
tion. (braune.) 


is sometimes considered as one of two terminal branches, and is then called the 
superficial palmar, 

Brancues iN THE ForEaRM.—The anterior ulnar recurrent, the highest 
branch, runs upward and inward to the front of the internal condyle. It some- 
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times arises from a trunk common to it and the posterior recurrent. The posterior 
ulnar veeurrent, larger than the preceding, winds backward and inward beneath 
the flexor sublimis, behind the internal condyle, lying near the ulnar nerve. It 
supplies the joint and the adjacent muscles, and inosculates with the inferior pro- 
funda, anastomotica magna, and interosseous recurrent arteries. The interosseous, 
a very short vessel, arises from the dorso-external aspect of the ulnar below the 
radial tuberosity, passes backward and downwand to the upper border of the inter- 
osseous membrane, and there divides into 

Searenee the anterior and posterior interosseous. 

The anterior interosscous down on 

the ventral surfice of the interosseous 

membrane, giving branches to the deep 

muscles, nutrient arteries to the ulna and 

radius, an offset, the median artery, to 

ae the median nerve, and one which an: 


POBTEnion| 
ULWAR 
RECURRENT 


Fi. Atk —Anastomoses at the back of the elbow Fi5, 4—aArteries Im the region Of the bead of 
(Testut.) the elbow, (Testut) 
moses with the anterior carpal arch, It runs behind the pronator quadratus, 
through the interosseous membrane to the back of the forearm, anastomoses 
with the posterior interosseous, and finally inoseulates with the posterior carpal 
arch. The posterior interoxseous, a larger vessel, courses back above the upper 
margin of the interosseous membrane, and then down the forearm between the 
superficial and deep muscles. It anastomoses with the anterior interosseous and 
the posterior carpal arch. High up it gives off the posterior interosseous reeur- 
rent, which runs to the elbow between the external condyle and the olecranon, 
and anastomoses with various arteries of the arm and forearm. The muscular 
branches supply the muscles contiguous to the artery. 

BRancues iN THe Wrist.—The anterior ulnar carpal runs aeross in the 
ventral part of the carpus, and inosculates with the anterior radial carpal, the two 
thus forming the anterior carpal arch. ‘The posterior ulnar carpal passes outward 
beneath the extensor tendons and anastomoses with the posterior radial carpal, 
the union of the two forming the posterior carpal arch, The branches of this 
arch will be treated of in connection with the rmdial artery. 

28 
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BRACHIAL ARTERY WITH 
VENE COMITED: 


hile MEOIAN NERVE 


MUSCULO-CUTANEOUS: 
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and ulnar arteries. (Kocher, 
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Braneues tx tHe HAND BELow THE Wrist.—The deep palmar (communi- 
cating), a large branch, enters the palm between the abductor and short flexor 
of the little finger, and by inosculation with the end of the radial contributes to 
the formation of the deep palmar arch. The four digital (Fig. 496) are named 
numerically, beginning at Ate ulnar side, are given off from the convexity of the 


superficial arch (superficial palmar), ran down to the web of the fingers, where 
each except the first receives a jalan interosseous from the deep arch. The 
it 


first ges to the ulnar side of the little finger; each of the others divides into two 


Pid. 4%. —Snperfiolal palmar arch and its branches. Of the digitals, only the third ts labelled. (Testat.) 


collateral digital branches, which pass to the contiguous sides of the little, ring, 
middle, and index fingers—the onter side of the index being fed by a branch of 
the radial. 


The Radial Artery. 


The radial artery (Figs. 494, 495, 497), one of the terminals of the brachial, 
is more in line with that ve than is the ulnar, though somewhat smaller. It 
passes downward on the radial side of the forearm to the carpus, around the 
outer side of which it curves under cover of the extensors of the thamb to the 
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space between the heads of the abductor indicis, through this into the palm, 
crosses the proximal ends of the metacarpal bones, and ends by anastomosing 
with the deep branch of the ulnar, thus 
forming with the latter the deep palmar 
areh. 

Relations.—Ix THe Forearm, (Figs. 
498-500.)—Jn jront in the upper part is 
the brachio-radialis; elsewhere are the 
faxeive, some veins, and branches of the 
museculo-cutancous nerve. Behind in suc~ 
cession are the biceps, supinator, pronator 
teres, flexor sublimis, flexor longus pe 
licis, pronator quadratus, and the radius, 
Al the outer side ave the brachio-radialis 
and a companion vein all the way, and the 
radial nerve in the middle third. At the 
inner side are a vena comes the entire 
course, the pronator teres in the upper 
third, and the flexor carpi radialis in the 
lower, 

Ix tHE Wrist.—It is accompanied 
by venw comites; is covered in different 
parts by the extensors of the thumb, 
branches of the radial nerve, and the skin 
and fascia; and runs in turn upon the 
external lateral ligament, the seaphoid, 
the trapezium, and the first metacarpal. 

Iy tue HAN pevow THE Wrist.— 
Ven comites and the deep branch of the 
ulnar nerve lie with the artery on (in 
front of) the proximal ends of the meta- 
carpal bones and the interossei ; and it is 
covered by the adductor pollicis, the long 
flexor tendons, the lumbricales, and the 
short flexors of the little finger and of 
its metacarpal bone, The deep arch is 
about an inch nearer the earpus than is 

the superficial. 
credit, 7 Arteries of the forcarmfrout view. Variations.—The radial frequently. 
springs from the brachial in the arm, and 
may even arise from the axilla’ Sometimes it is very small, its place being 
taken by branches from the ulnar and interosseous; and in this case it may be 
that no pulse can be found in the place where it is usually sought—just above the 
carpus, between the tendons of the brachio-radialis and the flexor carpi radialis. 

Branches.—These are considered in three groups: those arising in the forearm, 
those given off in the wrist, and those in the hand below the wrist. In the first 
group are the radial recurrent, the muscular, the anterior radial carpal, and the 
superficial volar; in the second, the posterior radial carpal, the first dorsal inter- 
osseous, the dorsal artery of the thumb, and the dorsal artery of the index 
finger; in the third, the main artery of the thumb, the radial artery of the index 
finger, the palmar interosseous, the recurrent carpal, and the posterior eom- 
municating. 

Braxcues 1x tHe Forrarm.—The radial recurrent, the highest branch, 
starts from the outer side of the artery, and passes upward between the brachialis 
and brachio-radialis to the elbow-joint, and anastomoses with the superior pro- 
fonda, Muscular branches supply muscles neighboring to the radial. ‘The 
anterior radial carpal comes off near the lower border of the pronator quadratus, 
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rans across the radius, and anastomoses with the anterior ulnar carpal, forming 
with it the anterior carpal arch. The superficial volar (palmar) arises just above 
the wrist, between or over the muscles of the thenar eminence, and anasto- 
moses with the ulnar in the palm, thus completing the superticial palmar arch. 


EXTENSOR 
CARPE ULWARIS 


¥18, 498. —Horlzontal section through the upper third of the right forearm—upper murface of tho lower 
segment. in this and the awe. following gured the forearm ls searfpronatea.  (Besane} 


Buancues 1x THe Wrist.—The posterior radial carpal crosses the dorsum 
of the carpus and anastomoses with the posterior ulnar carpal, thus being formed 


the posterior carpal arch (Fig. 502). From this are given off the second and third 
dorzal interosseous, which run down to the web of the fingers, where each divides 


— 
Na 
aN Fic te, 


F Fu, \ pecans seotion through the middlo of the right forearm—uapper surface of the lower segment. 
‘Braune, 


into two branches (dorsal digital) supplying the contiguous sides of the medins 
and annularis, and annularis and minimus on the dorsal aspect. The arch has 
anastomoses with the posterior communicating branches of the deep palmar arch, 
and the anterior communicating of the digital branches of the ulnar. The first 
dorsal interosseous, sometimes called metacarpal, passes down in the second inter- 
osseous space, and is distributed through dorsal digital branches to the adjacent 
sides of the index and medius, It sometimes arises with the posterior mdial 
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seexon 
ante Venais 


Fid, $00,~fforizontal section through the lower third of the right forearm. (Braune.) 


carpal by a common trunk. It resembles the other dorsal interosseous arteries 





Fig, £01.—The deep palmar arch and its branches, The first metacarpal bony tas been disarticulated ti 
show the course of the radial argand the wrist, Of tho palmar interosseous, only the first is labelled (Testat} 


in distribution and anastomoses. The dorsal artery of the thumb (dorsalis pollicis) 
arises either separately or from a trank common to it and the dorsal artery of the 
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index, just before the radial pierces the abductor pollicis. It sends a branch down 
each side of the back of the thumb. The artery of the index (dor- 
salis indicis) is given off near the last described, or by a common trunk with it, 
and Laem down on the back of the radial side of the forefinger. 

RANCHES IN THE HAND BELOW THE Waist (Fig. 301),—The principal 
artery of the thumb (princeps pollicis) rans along the ulnar side of the first meta- 
carpal bone, and sends a branch down each side of the thumb on its palmar 


Fig. 502.—Arterses of the dorsum of the hand, Ouly the second of the dorsal intcrosseous Is tabelled. (Testu) 


aspect. The radial artery of the index (radialis indicis) arises close to the last 
described, or from a common trank with it, and descends on the radial side of the 
forefinger. The palmar interosseous, three in number, arise from the deep arch, 

down in the second, thied, and fourth metacarpal spaces, and inosculate h 
the digital branches from the ulnar at the web of the fingers. The recurrent 
carpal, of small size, and few in number, run upward, and inosculate with the 
anterior carpal arch. The three posterior communicating ( perforating) run back- 
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ward through the upper part of the second, third, and fourth interosseous spaces, 
and anastomose with the dorsal interosseous arteries. 

‘The derivation of the blood-supply of the digits of the hand is shown in the 
accompanying diagram (Bigs 503). 

Summary (Fig. 503)—Four arches are formed by anastomoses between the 
radial and ulnar arteries—the posterior carpal, the anterior carpal, the deep 
palmar, and the superficial palmar. 

The posterior carpal arch (Fig. 502), formed by the inosculation of the pox- 
terior carpal branches of the radial and the ulnar, crosses the dorsum of the 
wrist, and receives from above branches from the posterior and anterior inter- 
osscous arteries of the forearm, Ir gives off dorsal interosscous branches, which run 


|ANTERION COMMUNICATING 
(PERFORATING) 


DORSAL BRANCHES. 


ANASTOMOTIC BRANCH 
EEN COLLATERAI 


‘ANASTOMOTIC BRANCH _ J 
WETWEEN COLLATEMAL DIGITACS: 


ANABTOMOBIB IN PULP, 
AND DEO OF NAIL. 


sooth 40h Diagram to show the arterial supply of the digits. ‘The middle floger ts shown in longitudinal 


hetween me x e: Sach of these divides at the web of the fingers into 
two dorsal u 4, Which course at the sides of ‘the posterior aspect of the 

1 forward anterior communicat- 
ing (pe hich and palmar interosseous where 
these uni r carpal arch connected with the deep palmar 
throngh the nterosseous by means of the posterior communicating (per- 
forating) 

The anterior ear, rel . formed by the anastomosis of the ante- 
rior carpal and radial, lies in the ventral part of the 
wrist, and rece! 0 1 ches from the anterior interosseous artery 
of the fe m, 4 1 below recurrent carpal branches from the deep 
palmar arch. 
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The deep arch (Fig. 501), made chiefly by the radial artery, but fin- 
ished by the deep branch of the ulnar, rests on the proximal ends of the meta- 
carpal bones. It gives offsets in three directions: recurrent carpal upward to the 
anterior carpal arch and the carpal articulations ; posterior communicating (per- 
forating) backward to the dorsal interosseous ; and palmar interosseons downward 
cs ia Junetion of the digital and anterior communicating (perforating) in the web 
of the fingers. 

The superficial palmar arch (Pig. 496), formed mainly by the ulnar arte 
and ecrarlated by eat ficial Bes is ae Retreat fascia at 
the flexor tendons, and is further from the carpus than the deep arch. It sends 
digital branches downward to the web of the fingers, where they are joined by the 
balsa interosseous from the deep arch, and the anterior communicating (perfor- 
ating) from the dorsal interosseous, The artery thus formed immediately divides 
into two branches, which ran to the adjacent sides of contiguous fingers on their 

mar aspect as collateral digital arteries. Each of these Jast sends a dorsal 

ranch backward to the hind surface near the middle of the first phalanx, and 
another near the middle of second phalanx. Proximal to each interphalangeal 
jeint an anastomotic branch connects the two collaterals of each finger across 
the palmar aspect. The collaterals terminate in the pulp of the finger and the 
bed of the nail, 

The foregoing description of the arterial supply of the digits does not pre- 
cisely apply to the thumb and index finger; but their arteries are homologous to 
these, and their differences have been sufficiently set forth already. 


THE BRANCHES OF THE THORACIC AORTA. 
The branches of the thoracic aorta (Fig. 504) are the pericardial, the bronchial, 


the @sophageal, the posterior mediastinal, the intercostal, and the subcostal, 
The rdial are vessels of smnall size which supply the pericardium, The 


bronchial arteries supply the parenchyma of the long with arterial blood. One is 
given off on the right side, and the left has two. The right one often is a branch 
of the first aortic intercostal, In addition to supplying the lungs the bronchial 
arteries send branches to the bronchial lymph-nodes and the esophagus. The 
esophageal arteries are small vessels, from three to five in number, supplying the 
msophagus. The posterior mediastinal are small vessels, which pass backward to 
the thoracic vertebrie, and supply the lymph-nodes in the posterior mediastinum. 
‘The frifercostal arteries arise from the posterior and lateral surfaces of the thoracic 
aorta and ran outward to the intercostal spaces; they vary from nine to eleven in 
number, The upper two intercostal spaces are supplied, as already deseribed, by 

the superior intercostal branch of the subclavian, Often, however, an aortie 
intercostal ix sent to the second intercostal space. These vessels ran in, or just 
below, the well-marked intercostal grooves on the inner face and lower border 
of the ribs; and passing forward in the intercostal spaces to the anterior chest 
wall, they anastomose with the intercostal branches from the internal mammary 
and musculo-phrenie. In their course the intereostals give off posterior branches 
which pass backward through the intercostal spaces to reach the deep muscles of the 
back, which they supply. Spina! branches to the cord and its membranes and to 
the vertebral column are derived from these. The caflaleral éntereostal branch: 
runs from the main artery at a point opposite the angle of the rily to the upper 
border of the rib below and runs forward in the interenstal space ; this branch is 
much: smaller than the intercostal itself. In their course the intercostal arteries 
and their branches send vessels to the thoracic walls, the parietal layer of the 
pleura, and the muscles covering the thorax ; several branches of good size are 
sent to the mammary gland, usually from the third and fourth intercostal arteries, 
Several of the lower intercostals run forward between the abdominal muscles, and 
supply them. The subcostal runs under the last rib, sustaining a relation to it 


(eli 
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comparable to that of an intercostal to its rib, and is distributed to the abdominal 
wall. 





Fig. £04.—Thorncic sorta. (Testut. 


THE BRANCHES OF THE ABDOMINAL AORTA. 


The branches of the abdominal aorta (Fig, 505) are conveniently divided for 
description into three groups—the eral, the parietal, and the terminal. The 
visceral group includes the ceri the suprarenal, the superior mesenteric, the 
renal, the spermatic (or ovarian), and the inferior mesenteric; the parietal group 
consists of the phrenic, the lumbar, and the middle sacral ; oat the terminal 
branches are the right and left common iliac arteries. 

The Celiac Axis is given off from the abdominal aorta just below theaortic 
opening in the diaphragm ; it is a stout, short trank, about @ half inch in length, 
and divides into the gas' the hepat nd the splenic arteries. 

The gastric artery (Fig. 506) runs from the cc | : axis upward and to the left 
to the esophageal orifice of the stomach ; thence it passes from left to right along 
the small curvature of the stomach to the pyloric opening. In the first part of 
its course it gives off branches to the esophagus; but most of its branches sup- 
ply the stomach, The vessel is the smallest branch of the celine axis. 

‘The hepatic artery (Fig, 506) passes transversely to the right to the right free 
fdge of the small omentum ; thence it passes upward in front of the foramen of 
Winslow to the transverse fissure of the liver, and divides into two branches to 
supply the right and left lobes of the liver. The relations of the hepatic artery, 
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the common bile-duct, and the portal vein ave as follows: the vein behind, the 
duct in front at the right, the artery in front at the left. 

The branches of the hepatic are the pyloric, the gastro-duodenal, the cystic, 
and the terminal. The pyloric branch passes to the pyloric end of the stomach, 
anastomosing with the gastric arte The gastroduodenal is a short, large vessel 
which passes downward and to the right bebind the duodenum, and divides into 
the right gaatro-epiploic and the superior panereatico-duodenal. The right gastro- 












A LUMMAR VEE 
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ESENTERIC 


Fic. 905,—Aldominal sorta, (Testut.) 


epiploie, » vessel of large size, courses from right to left along the great curvature 
of the stomach between the folds of the great omentum, supplies the stomach, and 
anastomoses with the left gastro-epiploic of the splenic. ‘Che superior panereatico~ 
duodenal, a small vessel, passes downward between the head of the pancreas and 
the duodenum, supplying these structures and anastomosing with the inferior 
Facet srslcoienal of the superior mesenteric. The cystic artery Ave the 
gall-bladder. The terminal branches, right and left, supply the right and 

of the liver respectively. 


eft lobes 
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‘The splenic artery ix the largest branch of the celine axis; it rans from right 
to left, in a tortuons course, along the upper surface of the pancreas to the spleen, 

‘The branches of the splenic artery are the pancreatic, the short gastric, the 
left gastro-epiploic, and the terminal. The pancreatic are numerous branches 
Gipebiae the pancreas; one large trunk accompanies the main duct of the pan- 
creas from left to right, and is called the great pancreatic. The short gastric, 
half a dozen vessels of small size, supply the left extremity of the stomach. 
‘The left gastro-epiploix winds along the great curvature of the stomach, and anas~ 





iG, 06, —Artories of the stomach, liver, and great omentum, (Teatut,) 


tomoxes with the right gastro-cpiploic. The ferminal branches, five or more in 
number, radiate from the end of the artery, and enter the hilum of the spleen, 
The Superior Mesenteric Artery (Fig. 507), 1 vessel of great size, arises from 
i e of the abdominal aorta below the coeliac axis and behind the 
es downward and to the right between the folds of the mesen- 
tery, and breaks up into branches which supply the small intestines (exeept the 
upper part of the duodenum), the cecum, and the ending and transverse colon. 
Tt sometimes gives off h, and ocea supplies the deseendi 
colon, Although the branches anastomo: ely in the mesentery, when they Sali 
the intestine and are distributed to it they pass between its walls at right angles to 
its long axis, and do not anastomose freely with one another; and, as a result of 
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this fact, a separation of the mesentery for any considerable extent from the in- 
testine ents off the blood-supply of the gut, and gangene results, 

The branches of the superior mesenteric are the inferior pancreatico-duodenal, 
the middle colic, the right colic, the ileo-colic, and the arteries of the small intestine. 
The inferior pancreatico-duodenal runs between the duodenum and the head of the 
pansies, supplying them, and anastomosing with the superior pancreatico-duodenal. 

he middle colie (coliea media) is given off to the right, passes upward, and 
divides into two branches, the left inosculating with the left colic, the right with 
the right colic. It supplies the transverse colon. The right colie (coliea dextra) 
runs to the ascending colon, and anastomoses above with the middle colic, below 
with the ileo-colic. The ileo-colic passes downward and to the right, and divides 


Fio, so7.—Superior mesenteric artery. (Testut,) 


into two branches, one of which inoseulates with the right colic, the other with 
the end of the superior mesenteric. ‘The ileo-colic supplies the lower part of the 
ascending colon, the cecum, and the appendix. The arteries of the small intestine 
(arteria intestini tenuis) pass in the mesentery to all portions of the small intes- 
tine except the upper part of the duodenum. 

The Inferior Mesenteric Artery (Fig. 508)—The inferior mesenteric arises 
about an inch and a half above the terminatiou of the aorta, It passes down- 
ward and to the left between the layers of the meso-colon, and supplies the left 

rtion of the transverse colon, the descending colon, and the sigmoid colon. It 
is occasionally absent, its place being supplied by branches from the superior 
mesenteric, 

Branches of the inferior mesenteric are the left colic, the sigmoid, and the 
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superior hemorrhoidal, The lft colie (coliea sinistra) supplies the 
, und anastomoses with the middle colic of the superior mesenteric and with 
the sigmoid branch. The sigmoid supplies the sigmoid colon, and anastomoses 
with the left colic and the superior hemorrhoidal. The ior hemorrhoidal ix 
the direct continuation of the main artery, and passes in the sigmoid mesocolon 
to the heyinning of the reetum. It anastomoses with the middle hemorrhoidal. 
(For a description of the plan of division of the large intestine adopted in 
this work, the reader is referred to the chapter on the digestive organs, 
‘The Suprarenal Artery.—The suprarenal is a vessel of small size, which arises 
from the lateral surface of the aorta a little above the origin of the superior 
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Fi, 668.—Inferior mesenteric artery. (Testut.) 


mesenteric, and passes transversely outward to the suprarenal body, whieh it 
supplies. 

The Renal Artery—The renal artery is a vessel of very large size, which 
F from the lateral surface of the aorta about half an inch below the origin 
of the superior mesent It passes transversely outward to the hilum of the 
kidney, where it rapidly breaks up into branches supplying this organ. In its 
course it is in contact with the renal vein in front and the ureter behind. Tn 
one case in five an additional re y exists, and there may be several. 

The Spermatic Artery—The spermatic artery 's from the anterior surface 
of the aorta below the sl artery, passes downward behind the peritoneum and 
in front of the psoas magnus musele, crosses the ureter, enters the internal 
abdominal ring, and forms one of the structures of the cord. Tt is dis 
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tributed to the testicle. ‘The spermatic may spring from the renal, and both 
secrete Dey come from a common trunk. eons 
on 


ionally the artery is double 


‘The Ovarian Artery of the female is the homologue of the spermatic. It takes 
the same course behind the peritoneum, but as it reaches the broad li, it it 
between its folds to the ovary, and sends a branch of some size to the 
ine eg ovarian is subject to the same variations as these occurring in the 
rm 
aa Phrenic Artery arises from the aorta above the corliae axis, sometimes 
those of the two sides coming from a single trunk. It passes upward to the 
diaphragm, which it supplies, and anastomoses with the museulo-phrenic and 
superior phrenic branches of the internal mammary. 

The Lumbar Arteries are the homologues of the intercostals. They are four 
or five in namber on each side, and arise from the postero-lateral surface of the 
aorta, Passing outward behind the psoas magnus muscle, between the tranaverse 
pees of the lumbar vertebrie, each divides into a dorsal and an abdominal 

ranch. The dorsal branch passes backward, supplies the deep muscles of the 
back, and gives off a spinal branch, which furnishes branches to the spinal cord 
and membranes and to the lumbar yertebre. The abdominal branch passes either 
in front of or behind the quadratus lumboruam muscle to the muscles of the 
abdominal walls, winds forward, and anastomoses with the intercostal arteries 
and branches from the external iliac, which supply the walls of the abdomen, 

The Middle Sacral (<icra media) Artery’ arises from the lower end of the 
abdominal aorta, passes down the middle line of the last lumbar vertebra and 
sacrum, and to the tip of the coccyx, where it terminates in the structure known 
as Luschka’s gland, It anastomoses freely in front of the sacrum with the lateral 
sacral arteries, and gives some branches to the rectum. It is sometimes a branch 
from a lumbar artery, sometimes from the common iliac. 


THE COMMON ILIAC ARTERIES. 


The common iliae arteries (Figs. 505, 509) take their origin from the aorta 
where it bifurcates opposite the fourth lumbar vertebra. They pass downward 
and outward behind the peritoneum to the articulation between the last lumbar 
vertebra and the sscrum, and divide into the external and internal iliac arteries. 

‘The Relations of the common iliac arteries differ on the two sides, owing to 
the fact that the common iliac veins both pass to the ascending vena cava, which 
is at the right of the aorta. 

The right common iliae lies at first in front of the lower end of the vena cava 
inferior and the upper end of the left common iliac vein, and in the rest of its 
course ventral to the right common iliac vein, It is crossed in front by branches 
of the sympathetic nerve and, low down, by the ureter, and is covered by perito~ 
neum, in front of which is a portion of the small intestine. 

‘The left common iliae in its upper part ix in front of the fourth and fifth lum= 
bar vertebre and the cartilaginous dise between them ; in its lower part it is ven- 
tral to the left common iliac vein. Branches of the sympathetic nerve, the 
ureter, and the superior hemorrhoidal artery eross it anteriorly, and it is covered 
by peritoneum, in front of which is the sigmoid colon. 

—Asa rule no large branches are given off from the common iliac in 
its course; but it sends twigs to the psoas, the ureter, and the peritoneum, Its ter- 
minal branches are the internal iliac and the external jliae arteries. 

The common ilixe bifurcates into two great arteries, One, the internal iliac, 
is destined to supply a large part of the viscera contained in the pelvis, the pelvie 
walls, the external genitals, the buttock, structures about the hip-joint, and the 
inner part of the thigh. The other and larger, devoted to the nourishment of a 
portion of the abdominal wall and the greater part of the lower limb, runs as a 
eontinuons trunk from its origin to below the knee-joint, presenting in its course 
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no intrinsic lines of division. To facilitate description, however, this great vessel 
is divided into three portions by extrinsic landmarks. The first part extends 
from the bifureation of the common iliac to the inguinal ligament, and is called 
the external iliac artery; the second runs from the inguinal ligament to the 
opening in the adductor magnus, and is known as the femoral artery; and the 
third, beginning at the adductor opening, ends at the lower border of the pop- 
liteus muscle, and is named the popliteal artery 

Variations,—The length of the common iliac varies with the point of bifurea- 
tion of the abdominal aorta. When the abdominal aorta bifureates high up, ax 
it does sometimes, on the third lumbar vertebra, the common iliacs are long. 
When the bifurcation is opposite the fifth lumbar we find very short common 
iliaes. In rare cases the common iliac is absent, the external and internal iliaes 
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springing directly from the aorta. The common iliac sometimes gives off the 
middle sacral, a lateral sacral, a lumbar, or even the renal, 


The Internal Iliac Artery. 


The internal iliae artery (Fig. 5 





) takes its origin at the point of bifurcation 
of the common iliac opposite the articulation between the last lumbar vertebra 
and the sacrum, and runs downward to the upper border of the great sncro-sciatic 
foramen, where it bifureates into an anterior and posterior trunk. Tts branches 
are distributed to the viscera and walls of the pelvis, the genital organs, the per- 
ineum, the buttock, and the back and inner parts of the thigh. 

Relations.—It is crossed in front by the ureter, and is covered by the perito~ 
neum ; and it has behind it the external and internal iliac veins, the lumbo-saeral 
cord, and the pyriformis. 

Variations.—Its length varies from one to three inches. Sometimes the 
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branches are given off from the vessel without a previous division into an 
anterior and a posterior trank. 

Branches of the internal iliac artery. From the anterior trunk are given off 
the vesical, the middle hemorrhoidal, the uterine and vaginal in the female, the 
obturator, the internal pudic, and the sciatic arteries. the posterior frunk 
are given off the ilio-lumbar, the lateral sacral, and the gluteal. 

The Vesical Arteries are three in number, the superior, middle, and inferior 
vesical, which supply the bladder, ureter, prostate, and seminal vesicles. From 
the superior yesical a fibrous cord passes upward to the umbilicus. ‘This is the 
remains of the hypogastric artery, which becomes obliterated after birth. 

The Middle Hemorrhoidal Artery supplies the upper and middle portions of 
the rectum, anastomosing with the superior hemorrhoidal, a branch from the 
inferior mesenteric, and with the inferior hemorrhoidal, a branch from the 
internal pudic. 

‘The Uterine Arteries are vessels of good size which run to the neck of the 
uterns, ascend along its lateral wall in the folds of the broad ligament to the 
fundus, and anastomose with the ovarian and vaginal arteries, 

= Vaginal Arteries are, as a rule, two or three branches which supply the 

inal walls. 
ve the Obturator Artery runs downward and forward to the upper part of the 
obturator foramen, and passes out of the pelvis through an opening in the upper 
ree Au ithe obturator fascia, to be distributed to the upper and inner aspect of 

reds the portion of the artery within the pelvis several small branches are 
‘iven off, an Fine (nutrient) branch to the iliac fossa, a vesieal branch to the 
ladder, and a pubie branch, which rans upward along the inner margin of the 
femoral ring. In the thigh the obturator divides into an internal and an external 
branch, The internal passes downward on the inner surface of the thigh to be 
distributed to the adductor muscles. The ezternal winds outward behind the 
femur to be distributed to the external rotators of the thigh. 

The variations of the obturator are frequent, and should be carefully noted in 
connection with the study.of femoral hernia, In almost one-third of dissections 
the vessel, instead of arising from the internal iliac, is a branch from the deep 
Spigeniie: Tn some cases it is given off from the external iliac. When the 

turator is given off from the deep epigastric, it winds downward to the obtu- 
rator foramen. In the majority of cases it is in close contact with the iliac vein, 
and, therefore, would be external to femoral hernia. In a smal! proportion 
of cases it winds along the inner border of the femoral ring and would I internal 
toa femoral hernia, In operations for the relief of strangulated femoral hernia 
this possibility must be borne in mind. 

The Internal Pudic Artery (Figs. 509, 511) is one of the terminal branches 
into which the anterior trunk of the internal iliac divides, the other being the 
sciatic, It supplies the perineum and the external genitals. It is larger in the 
male than in the female. The internal pudie leaves the pelvis through the t 
sacro-sciatie foramen below the pyriformis muscle, winds over the spine of the 
ischium, enters the pelvis again throngh the small sacro-sciatie foramen, runs 
along the ascending ramus of the ischium and the descending ramus of the os 
pubis, enters the perineum, and bifureates into the dorsal artery of the penis and 
the artery of the corpus cavernosum, 

Branches.—The internal pudic gives off many small branches to the muscles 
ate tie to it. Besides these there arise the following: the inferior hemor- 
rhoidal, the superficial perineal, the transverse perineal, the artery of the bulb, 


the artery of the corpus cavernosum, and the dorsal artery of the penis. 

The inferior hemorrhoidal crosses the ischio-rectal fossa to reach the anal canal, 
to which it is distributed, as well as to the contiguous integument, It anastomoses 
with the other hemorrhoidal arteries. 

‘The superficial perineal passes upward and forward beneath the superficial 
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perineal fascia, and supplies the superficial muscles and integument of the peri- 
neum, and the scrotum, 

The transverse perineal (often a branch of the superficial perineal) runs along 
the transversus perinei, and supplies the back part of the perineam, 

‘The artery of the bulb is given off from the internal pudic between the layers 
of the triangular ligament. It passes upward and inward to the bulb, which it 
supplies. This vessel and its branches often give rise to troublesome or even 
serious hemorrhage in the operation of external urethrotomy or median lithotomy, 
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Fra. 510.—Arteries of the back of the hip and thigh, (Testut,) 





in which the bulb is divided ; and the artery may be wounded in operations for 
lateral lithotomy. 

‘The artery of the corpus cavernosum runs upward and inward between the 
layers of the triangular ligament to the corpus cavernosum, which it supplies, 
breaking up into the cavernous spaces of that structure, 

‘The dorsal artery of the penis passes upward to the suspensory ligament of the 
penis, which it pierces, and runs along the fibrous sheath of the upper surface of 
the penis to the glans, which it supplies. This vessel communicates with the 
artery of the corpus cavernosum. 
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The distribution of the internal pudie in the female is practically the same as 
in the male, but the vessel is smaller. The artery of the bulb supplies the bulbus 
vestibuli, and the terminal branches supply the clitoris. 

The Sciatic Artery (Fig. 510) is one of the two terminal branches of the ante- 
rior trunk of the internal iliac. It leaves the pelvis throngh the great sacro- 
sciatic foramen below the pyriformis muscle, and passes down the back of the 
thigh in close company with the sciatic nerves to supply the buttock and upper 
portion of the posterior aspect of the thigh. It sometimes arises by 2 common 
trunk with the gluteal. Rarely it is a vessel of great size, and is the main source 
of blood for the lower extremity, practically taking the place of the femoral. 

Within the pelvis the artery supplies small branches to the muscles with which 
it is in contact, . After leaving the pelvis it gives off coccygeal, inferior gluteal, 
maseular and articular branches, and a branch which accompanies the sciatic 
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Fic, 811.—Arteries of the perineum, (Textut,) 


nerve. The coecygeal branch supplies the tissues about the coccyx. The inferior 
gluteal branches supply the lower portion of the gluteus maximus muscle. The 
comes nervi ischiadici (“companion of the sciatic nerve”) supplies the great sciatic 
nerve, running for some distance along its sheath, The rmusewler branches are 
distributed to the external rotator muscles of the thigh. The anastomotic takes 
rt in the erncial anastomosis, which will be described later. The articular 
ranch runs to the capsular ligament of the hip. 

The branches from the posterior trunk of the internal iliac are the gluteal, the 
ilio-lumbar, and the lateral sacral. 

The Gluteal Artery (Fig. 510) is a vessel of lange size which leaves the pelvis 
through the great savro-sciatie foramen above the pyriformis muscle. It then 
divides into a superficial and a deep branch. ‘The superficial runs into the gluteus 
maximus muscle, and is distributed to its substance. The deep branch rans 
between the gluteus medius and gluteus minimus, and breaks up into two sets 
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of vessels, a superior and inferior, which supply these muscles. Variations of the 
gluteal are rare. The gluteal fe ea by a common trunk with the sciatic, or 
may be absent, and its place be taken by a large branch from the femoral. 

The Mio-lumbar Artery passes outward behind the iliac vessels and 
magnus muscle. Behind the muscle it divides into two branches ; the lumbar, 
which is distributed to the psoas magnus and the quadratus lumboram muscles, 
and the iliae, which supplies the iliacus, 

‘The Lateral Sacral Arteries are two in number, sometimes arising from a com- 
mon trunk. They pass to the anterior surface of the sacrum, where they are 
distributed to the pyriformis and coccygeus muscles, and to the sacral nerves. 
Branches are sent into the anterior sacral foramina, where they supply the con- 
tents of the sacral canal and the bone, ” 


The External Iliac Artery. 


The external iliae artery (Figs. 505, 609), larger than the internal and about 
four inches long, arises from the division of the common iliac opposite the articu- 
lation between the last lumbar vertebra and the sacrum, and passes downward 
and outward behind the peritoneum and along the inner border of the psoas mi 
nus muscle to the inguinal (Poupart’s) ligament, where it becomes the femoral. 
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Fito. 912-~Horizontal section three Inches below the sacral promontory. ‘The upper surface of the lower 
segment, (Testut.) 


Relations (Fig. 512).—Jn front the peritoneum separates it from intestines ; 
and in its lower part are the spermatic vessels, a branch of the genito-erural 
nerve, the deep circumflex iliac vein, and some lymph-nodes, Behind are the 
external iliac vein above, and the psoas magnus muscle below, At the outer side 
is the psoas. At the inner side are the external iliac vein, some lymph-nodes, 
and, in the male, the vas deferens. 

Variations.—The ex ¢ is sometimes of small size; its resulting femo- 
ral is small, and the lower extremity usually then receives a large part of its 
blood supply from a large sciatic artery. The obturator is oceasionally a branch 
of the external iliac. 

The Branches of the external iliac are the deep epigastric, the deep cireumflex 
iliac, and muscular. 
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The Deep Epigastric (Fig. 485) arises from the external iliac just above the 
final ligament. It passes inward and a little downward at first, then upward 
Rivard ates the transversalis fascia and the peritoneum to the i 

surface of the rectus muscle, continues upward along the lower and inner in 
of the internal abdominal ring, breaks into branches, which are distributed to ike 
substance of the rectus, and anastomoses with the superior epigastric branch of 
the internal mammary. 

Variations.—The deep epigastric may take origin higher up from the external 
iliae, from an, of its course. As already noted, the deep epigastric very 
often gives off the obturator artery. It has an im t relation to inguinal 
hernia, ‘The vessel in the first part of its course is situated between the two 
rings, and will therefore be internal to an oblique hernia, and external to a direct 
hernia. 

‘The Branches given off in the course of the deep epigastric are the cremasteric, 
pubic, and muscular. The cremasteric artery supplies the coverings of the sper- 
matic cord. The pubic winds around the inner margin of the femoral ring, and 
anastomoses with a similar branch from the obturator. Muscular branches are 
distributed to the museles of the abdominal wall. 

‘The Deep Circumfiex Hiac Artery arises from the outer surface of the external 
iliac just above the inguinal ligament, Tt rans upward and outward, covered by 
the transyersalis fascia, to the anterior superior spine of the ilium. It then runs 
along the crest of the ilinm between the transversalis and internal oblique to about 
its centre, pierces the abdominal muscles, and breaks tp into branches supplying 
Sher In its course it gives branches to the various ihacea muscles, and to the 

in. 


The Femoral Artery. 
The femoral tetery (en 513, ey the continuation of the external iliac, begins 
i 


at the lower margin of the inguinal ligament, midway between the anterior supe- 
rior iliae spine and the symphysis pubis. It runs down along the anterior and 
inner part of the thigh to the femoral opening in the adductor magnus, and there 
ends in the popliteal. Its course lies under the upper two-thirds of a line drawn 
from its origin to the adductor tubercle, the thigh being somewhat flexed and 
abducted. The proximal part of the artery is near the surface, and runs from the 
base to the apex of a region called Scarpa’s triangle ; the distal portion is deeply 
situated in a fibro-muscular passage named Hunter's canal. About two inel 
from its beginning the artery gives off a very large branch, the profunda (deep 
femoral) ; and for the purpose of discrimination “the portion of the vessel above 
this point is called the common femoral, that below it the superficial femoral. 

's Triangle has its base upward at the inguinal ligament, its outer side is 
formed by the inner margin of the sartorius, and its inner by the mesial border 
of the adductor longus. In its floor from without inward are seen the iliseus, 
psoas, ineus, adductor brevis, and adductor longus. It contains the upper 
part of the femoral artery and the branches given off from it, the correspondi 
pees of the femoral vein, the anterior crural nerve, and the superficial inguin: 
lymph-nodes. 

ter’s Canal is a three-sided, fibro-muscular canal, occupied by the distal 
(adie of the femoral vessels and the internal saphenous nerve. A strong fibrous 
er, extending in front of the vessels, and between the vastus internus on 
the outer side and adductores magnus and longus on the inner, forms its anterior 
boundary, and the muscles acted make its other sides. Superficial to the canal 
is the sartorius muscle. 

Variations.—The femoral may be very small, and terminate in the upper part 
of the thigh; and the lower limb in such cases receives its blood-supply in large 
part from a very large sciatic artery. The femoral has been seen to divide into 
two vessels and then unite to form a single popliteal. Variations in branches are 
frequently noted, The circumflex arteries, one or both, are sometimes derived 
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from the common femoral instead of from the profanda. The profunda is some- 
times given off from the inner side of the vessel instead of the outer side. 


The Common Femoral Artery. 


_ Relations (Fig. 514).—In front, in addition to the skin and subcutaneous areolar 
tissue, are the superficial inguinal lymph-nodes, the iliac portion of the fascia lata, 
branches of the genito-crural nerve, and the superficial circumflex ilige vein. 
Behind, in the upper part, the psoas intervenes between the vessel and the capsular 
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Fio, 515—Surgical relations of the femorul artery. (Kocher.) 


ligament of the hip-joint, and in the lower the pubic portion of the fascia lata 
separates it from the pectineus. On the outer side is the anterior eraral nerve at 
a little distance. On the inner side, contained in the same sheath, is the femoral 


vein. 


The Superficial Femoral Artery. 


Relations (Figs. 516, 517).—In Scarpa’s triangle.—Jn front, beneath the skin, 
areolar tissue, and fascia Iata, is the internal cutancous branch of the anterior 
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erural nerve. Behind are the pectineus and the profunda vessels above, the 
femoral vein below—the latter passing from within outward behind the artery. 
Tn the lower part is the adductor longus. Al the outer side is the long saphenous 
nerve, At the inner side is the femoral vein, 

In Hunter's Canal. Jn front are the internal saphenous nerve, and the fibrous 
wall of the passage, superticial to which is the sartorius. Behind are the femoral 
vein and the converging muscular walls of the canal. At the outer side are the 
vastus internus, and, below, the femoral vein. At the inner side are the adductor 
longus above, and the adductor magnus below. 

‘he Branches of the femoral are the superficial epigastric, superficial cireum- 
flex iliac, superficial external pudic, deep external pudic, profunda (deep femoral), 
anastomotica magna, and muscular. 

‘The Superficial Epigastric arises just below the inguinal ligament, passes 
through the saphenous opening, and turns upward onto the abdomen in front of 


condi? {Horizontal section of the right thigh nent the perincum—upper surmnee of lower segment. 
wane, 


the external oblique muscle, supplying the superficial inguinal lymph-nodes, and 
the integuments nearly up to the navel. 

The Superficial Circumflex Dliac is given off near the preceding, and runs par- 
allel to the inguinal ligament to the anterior superior iliae spine, and supplies the 
integments and superficial inguinal lymph-nodes. 

The Superficial External Pudic arises from the inner side a little below the last 
described, passes through the saphenous opening, then goes upward and inward, 
crossing th ‘matic cord (or round ligament), and supplies the integuments in 

sgion and the skin of the external genitals. 
ses below or in common with the superficial, runs 
and supplies the skin of the serotum (or labium 


val) supplies the most of the structures of 

nd arises from the outer side, 

Tt passes outward, down- 

‘y, and then down on the pos 

longus, perforates the adductor magnus, and ends 
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in the posterior, lower, and inner part of the thigh, the terminal vessel being 
sometimes considered the fourth slain branch. 

Relations —Bekind from above downward are the iliacus, pectineus, adductor 
brevis, and adductor magnus. Jn front, besides the skin and fascia, are the ante- 
rior crural nerve ; then the femoral and profunda veins above, the adductor 
longus below. Al the outer side is the vastus internus, Aé the inner side above 
is the pectineus, rs 

The Branches of the profunda are the external circumflex, the internal cir- 
cumflex, and the three perforating, 

The Circumjler is given off from the outer side of the profunda, 
passes outward behind the sartorious and rectus among the branches of the ante- 
rior craral nerve, and divides into three sets of branches—the ascending, trans- 
verse, and descending, The ascending runs upward, and supplies the ACerS 
of the thigh and the hip-joint. The transverse goes outward and winds around 
the femur below the great trochanter, supplying adjacent muscles. The deseend- 
ing passes down to the knee behind the rectus, and supplies that muscle and the 


config, $17 Horizontal xeotion through the middie of the right thish—upper surface of the lower segment. 
vasti externus and intermedius, The Internal Cireumfler arises from the inner 
side of the profunda nearly opposite the external, winds around the femur 
between the psoas and pectineus to the small trochanter, and gives off ascending 
and transverse branches. The ascending follows the obturator externus to the 
digital fossa. The transverse runs between the quadratus and adductor magnus, 
and inosculates with the external circumflex, sciatic, and superior perforating, 
forming the crucial anastomosis. The internal circumflex is distributed to the 
adductor group, the obturatur externus, the quadratus, and the hip-joint. The 
Perforating, usually three in number, named from their piercing the adductor 
magnus, are given off one above the adductor brevis, one in front of it, and one 
below it. Passing through the adductor magnus near the femur, they anasto- 
mose with one another, and are distributed principally to the flexors of the leg 
(hamstring muscles), the first additionally going to the adductor group and the 
gistens maximus, and either the second or third giving the nutrient artery to the 
femur. 


The preceding branches of the femoral all come from the common trunk. 
Tn Scarpa’s triangle the superficial femoral gives off no large branches, but 
only twigs to neighboring muscles. 
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Tn Hunter's canal several muscular branches arise, and also the anastomotica 


magna. 
The Anastomotica Magna springs from the inner side of the femoral just above 


the lower end, and quickly divides into two branches. The superficial branch is 
distributed to the skin of the upper mesial surface of the leg; the deep branch 
runs down in front of the adductor magnus, enters into anastomosis in front of 
the knee, and sends branches to the joint and to the yasti internus and inter- 


medius. 
THE POPLITEAL SPACE. 


‘The Popliteal Space (“ham-space”’) is a lozenge-shaped area at the back of 
the knee-joint. Tt is bounded above by the semitendinosus and semimembranosus 
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¥1. 518.—Popliteal artery. (Teatnt.) 





mesially, and the biceps externally ; below by the inner head of the gastrocne- 
mius mesially, its outer head and the p cternally, Its floor from above 
downward presents the posterior surface of the femur, the posterior ligament of 
the knee, and the popliteus covered by its fasi Its principal contents are the 
popliteal artery, the popliteal vein, and the internal popliteal nerve, these three 
standing in the order given, the artery deepest. The external popliteal nerve 
rons along the outer and upper wall of the space, sheltered by the biceps. A 
lange bursa and some lymph-nodes are also found, together with adipose tissue, 
Before dissection the sides of the spa re hardly an inch apart at t 
Tn flexion of the knee a depression is visible, bat in extension there is a little 




















bulging. 


THE ARTERIES. 


The Popliteal Artery. 


The Popliteal Artery (Figs. 518, 520) is the third and last portion of the great 
arterial teunk, which begins at the bifurcation of the common iliac. It starts at 
the adductor opening, passes downward and a little outward through the popliteal 
space from its upper to its lower angle, and les at the lower border of the 
popliteus muscle into the posterior and anterior tibial. It supplies the limb below 
its origin. 

tions. —In front are the structures that form the floor of the popliteal 
space. Behind are the popliteal vein, which is external to it above, and, crossing 
obliquely, gets to its mesial side below; the internal popliteal nerve, which is 
superficial to the vein, and crosses it from without inward; the semi-membranosus 
above, the gastrocnemius and plantaris below. At the inner and outer sides are 
the muscles which bound the popliteal space. 

Variations.—The popliteal sometimes divides into three branches, the anterior 
tibial, the posterior tibial, and the peroneal; at times into the anterior tibial and 


Spree 
(INNER HEA) 


Fig. 519.—Surgical relations of the popliteal artery. (Kocher.) 


roneal, the peroneal supplying the place of the posterior tibial. Sometimes a 
igh division of the popliteal occurs opposite the knee-joint. 

Branches—The popliteal has muscular, cutaneous, articular, and terminal 
branches. The muscular occur in two sets: the superior, which supply the ham- 
string muscles and the adductor magnus; and the inferior or sural (* ealf”), which 
are distributed to the gastrocnemius, le eet soleus, and popliteus. The evta- 


neous, given off low down, supply the integument of the calf. The articular 
branches are five in number—the superior internal, the superior external, the 
azygos, the inferior internal, and the jor external—and supply the joint and 
contiguous structures. The asygos arises from the anterior surface of the popliteal, 
and passes forward into the jomt. The superior wind around the limb above the 
joint, the inferior just below it, and participate in intricate anastomoses about the 
patella with one another and with branches from neighboring arteries. The 
tye branches of the popliteal are the posterior tibial and the anterior 
tibial, 
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The Posterior Tibial Artery. 


The Posterior Tibial Artery (Figs. 520, 521), larger than the anterior, runs 
downward, and then downward and a little inward from the bifurcation of the 

liteal to a point between the internal mal- 
fesline and the caleaneum, where it divides into 
the external and internal plantar, As its name 
implies, it is in the back part of the leg on the 
tibial side. It courses between the superficial 
and deep layers of muscles, and in front of the 
deep transverse fascia. It supplies th the 
branches given off in its course substantially the 
whole of the leg, excepting the structures in front 
of the interosseous membrane. 

Relations (Wigs. 626-528).—In front, in order 
from above downward, are the tibialis posterior, 
the flexor longus digitorum, the tibia, and the 
internal Talaral ligament of the ankle, Behind 
are the posterior tibial nerve in the greater part 
anremion of its course, the deep transverse fascia, and, at 

its lowest part, the internal annular ligament, 
and the abductor hallucis, At each ede is a 
companion vein, 

erween the tip of the inner malleolus and 
the caleanenm the parts are arranged from before 
backward thus: the tibialis posterior, the flexor 
longus digitorum, the posterior tibial artery, the 

terior tibial nerve, and the flexor longus hal- 
ucis—the artery in the middle of the group. 

Variations—The posterior tibial may be 
small, its place being taken by a large peroneal 
artery. he vessel may arise from a high 
division of the popliteal. 

Branches.—The posterior tibial gives off the 
peroneal, the muscular, the nutrient, the com- 
municating, the internal calcaneal, the external 
plantar, and the internal plantar. 

The Peroneal (Figs. 520, 522), so called from 
aoe its location near the fibula, is a large vessel and 
renoneat is given off about an inch below the origin of the 
posterior tibial. It runs outward and downward 
to the fibula, and then downward along its pos- 
tero-internal border, either on or in the substance 
of the flexor longus hallucis, then across the lower 
tibio-fibular articulation, and ends in branches on 
the back of the external malleolus and outer side 
of the calcanenm. It is distributed to the fibula, 
and other structures in the back and outer side 
of the leg, and the outer half of the tarsus. 

Branches:—The peroneal has the anterior 
peroneal, muscular, nutrient, communicating, 

which are given off in its course, and the ex- 
ef eee Tattenie® ft the dorm! part ternal caleaneal and posterior peroneal, which are 
terminal, The anterior peroneal arises two inches 
above the outer ankle, runs forward through the interosseous membrane, and is dis- 
tributed to the structures in the front and outer parts of the tarsus. The mnascu= 
lar supplies the neighboring muscles. The nutrient is the medullary artery of the 
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fibula. The communicating, a low branch, anastomoses with the communicating 
pees ape rior Mea about i pepe tes Cae behind, ae aie 
caleaneal goes to the outer side of the os calcis, posterior peroneal runs 
hind the external malleolus to the rear and outer surfaces of the caleaneum. 
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‘Fre, 021.—Surgical relations of the posterior tidal artery, (Koeher,) 


The Muscular branches of the posterior tibial supply the muscles contiguous to 
that vessel. 

The Nutrient, a high branch of the posterior tibial of large size, enters the 
tibia on its posterior surface. 

‘The Communicating, given off low down, runs outward across the tibin above 
the ankle-joint, and inosculates with « corresponding branch of the peroneal. 

The Internal Calcaneal—frequently several—are given off just above the 
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bifurcation, and supply the heel and the muscles of the mesial portion of the 
sole. 

The External Plantar (Fig. 523), the la of the terminal branches, passes 
outward and forward to A ines of the ith cuetatacsal bone, then curves forward 
and inward on the bases of the fourth, third, and second metatarsals to the first 
interosseous space, where it anastomoses with the deep (communicating) branch 
of the dorsalis pedis. Thus is formed the plantar mee. 
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before the bifurcation of each digital it gives off an anterior perforating branch, 
whieh rans upward and enters a corresponding dorsal interosseous artery. 

‘The posterior perforating branches spring from the plantar arch upward through 
the second, third, and fourth interosseous spaces, and enter the dorsal interosseous 
branches of the metatarsal. 

The Internal Plantar (Fig. 523) runs along the inner side of the sole of the 
foot, covered by the abductor hallucis at first, and then placed between this muscle 
and the flexor brevis digitorum. It gives 
off branclies to the various neighboring 
structures, and ends by supplying the 
inner border of the great toe. 

‘The internal plantar may be larger 


“ 
vghargly . than usual, and supply two or even more 





ANTERIOR 
PERONEAL 


EXTERNAL 
WALLEOLAR 





F io, $23.—Arteries in the sole of the foot. (Testut.) Pig, S4.—Anterfor blal artery. (Testut.) 
digits; in such cases the external plantar is correspondingly diminished in 
size, 

~ The Anterior Tibial Artery. 


The anterior tibial artery (Figs. 524, 525), smaller than the posterior tibial, 
begins at the lower border of the popliteus, passes forward between the heads of 
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origin of the tibialis posterior and above the upper edge of the interosseus mem-= 
brane, upon the anterior surface of which it runs down, drifting toward the tibia, 
upon which and the anterior ligament of the ankle it courses. Its continuation 
in the foot is called the dorsalis pedis. Its branches mainly supply the structures 
in the anterior part of the leg. 

Relations (Iigs. 526-528). In in its upper two-thirds, are the tibialis 
anterior and the long extensors of the toes ; in its middle third, the anterior tibial 


y; 


—Surgical relations of the wnterior tiblal artery, (Kocher.) 


nerve; in its \« ensor proprius hallucis and the anterior annular 
ligament. B. s membrane for the upper two-thirds, the 
tibia and ank hi it the mesial side ure a vena comes 
throughout, t 0 a extensor proprius hallucis below, 
At the outer side ‘ . ole length, the extensor longus digite- 
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rum above, the extensor ius hallucis in the middle third, and the anterior 
tibial nerve in the upper and lower thirds. 

Variations.—The anterior tibial may be very small, or absent, its place being 
taken by branches from the posterior tibial or peroneal. It has been seen to 


Fia. —Hortzontel section through upper third of right leg—upper surface of lower segment—sh 
anterior Hbial, posterior tibial, and peroneal arteries, and thelr relatioun., (Braune} rd 


eee the musculo-cutaneous nerve, winding around the fibula to reach the 
Mi 


front of the leg. 

Branches.—In its course the anterior tibial gives off the posterior tibial reeur- 
rent, the superior fibular, the anterior tibial recurrent, the muscular, the internal 
malleolar, and the external malleolar. The posterior tibial recurrent arises before 


Pio. £7 —Honzontat section at middle of right leg—upper surface of lower segment. (Hraune) 


the anterior tibial passes through the interosseons membrane, and runs up in front 

of the popliteus, supplying this mascle, the posterior ligament of the knee, and 

the superior tibio-fibular articulation. ‘The superior fibular, given off while the 

anterior tibial is still behind the plane of the interosseous membrane, runs out 

and around the neck of the fibula to the soleus and peroneus longus, The cnle- 

rior tibial recurrent is the first branch given off in front of the interosseous mem- 
a0 
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brane. Tt perforates the tibialis anterior, winds over the external tuberosity of 
the tibia, sends branches to the capsule of the knee-joint, and assists in the for- 
mation of the anastomosis around the patella. Muscular branches in great num- 
ber are given off to the neighboring muscles and to the skin, The internal mal- 
teolar comes off about two inches above the end of the anterior tibial, rans behind 
the tibialis anterior to the inner malleolus, where it inosculates with neighboring 
arteries, forming a plexus. ‘The exterior malleolar is given off a trifle lower than 
the internal, passes outward behind the extensor longus digitorum and peroneus 


inter 
anh ‘venoweua TERTIUS 


FPA aca section of right leg Just above the astragalus—upper surface of lower segment. 


tertins to the outer malleolus, and there forms, with branches of neighboring 
arteries, a plexus, 
The 


Dorsalis Pedis Artery (Fig. 529) is the continuation of the anterior tibial. 
Tt begins at the bend of the ankle, and runs downward and forward to the proxi- 
mal end of the first interosseous space, where it divides into the dorsalis hallucis 
and the deep (communicating). 

Relations. —Below in succession are the astragalus, scaphoid, middle cunei- 
form, and their ligaments. Above are the anterior annular ligament in the first 
portion, the inner tendon of the extensor brevis digitorum at the lower end, and 
the fasci and skin elsewhere, At the inner side are a vena comes and the exten- 
sor proprius hallucis. At the outer side are a vena comes, the inner tendon of the 
extensor longus digitorum, and the anterior tibial nerve. 

Variations—The dorsalis pedis varies in size greatly ; when large, it assists 
materially the plantar arteries in supplying the sole off the foot ; when small, the 
plantar arteries may furnish a large part of the supply for the dorsum. 

Branches,—The dorsalis pedis gives of the tarsal, the metatarsal, the dorsalis 
hallueis, and the deep (communicating). ‘The tersal passes outward over the 
seaphoid and cuboid, under the extensor brevis digitorum, supplying that muscle 
and the tarsal bones, and anastomosing freely with Maras of neighboring 
arteries. The metatarsal, also called interosseous, given off just before the art 

i uns outward over the proximal ends of the metatarsal bones, beneat 
tendons, and a omoses with the tarsal and external plantar. 
three dorsa 0 branches, which pass forward in the 

1 iving the posterior perforating 
ends, and the anterior perfor- 

h bifureates, sending a 

i terminates, the last 

The arrangement of these 
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branches, rans forward in the first interosseous space, and at the digital commis- 
sure gives off a branch to the mesial side of the great toe, and then bifurcates, 
and supplies the contiguous sides of the great and second toes. It receives the 
anterior perforating branch of the princeps hallucis at the web. The deep, often 
the communicating, and also the plantar digital, one of the terminals, at 
the proximal extremity of the first interosseous space runs down to the end of | 
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Pre. 629.—Artertes of the dorsum of the foot. OF Use dorsal Interosseous only the second fs Inbelled. (Testut.) 


the external plantar, and thus assists in the formation of the plantar arch. It 
immediately gives off the princeps hallucis (arteria magna hallueis), which sends 
a branch to the inner side of the great toe, and then rons forward in the first 
interosseous space to the commissure, where it behaves like the digital branches 
of the external plantar, giving a branch to each of the contiguous sides of the 
great and second toes, 








THE VEINS. 
By G. WOOLSEY. 


HE veins are the vessels through which the blood is returned from the eapil- 
laries to the heart, Like the arteries, they may be divided into the pul- 
monary and the xystemic, 


THE PULMONARY VEINS. 


These consist of two large, short trunks on either side, in the root of the 
corresponding lung (Fig. 530). They extend nearly horizontally inward and for- 
ward from the hilum of the lung to the upper part of the back of the left auricle. 
They lie in front of and below the corresponding pulmonary arteries, and on 
piercing the pericardium they are invested on their ventral aspect only by the 
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__. Fis. 690.—Pulmonary reins, seen in a dorsal vsew of the heart and lungs. ‘The left lung I= pulled 40the 
Seft-and Ue right Jung fas been partly cut away to show the rumifications of the aiptubys aud blond vesmela: 


serous layer of that membrane, The two right pulmonary veins pass behind the 

ena cava, the ascending portion of the a, and the right auricle. The 
two (eft pulmonary veins pass in front of the descending portion of the aorta. 
They convey arterial blood, and have no valves. 





ans 
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The pulmonary veins are but little langer than the arteries they accompany. 
The rij ? superior pulmonary vein commonly receives the vein from the addle 
lobe of the right lung, but sometimes the latter continues to the auricle separatel, 
asa third vein. The two pulmonary veins, on a side, more often on the efi, 
sometimes unite, and terminate in a single trank, 


THE SYSTEMIC VEINS. 


These convey the blood from the sopillegy pleas of the rest of the body to 
the right auricle of the heart, which most veins of the heart enter by the 
coronary sinus, and the veins of the remainder of the body by the superior and 
inferior venw cave. They differ from the arteries in their larger eapacity, their 
greater number, their thinner walls, their larger and frequent anastomoses, and 
the presence here and there of more or less perfect valves, which prevent backward 
circulation. The veins from the stomach, intestines, spleen, and pancreas differ 
from the others in that, after joining to form a single trunk, the porfal vein, the 
latter breaks up in the substance of the liver into a capillary network, from which 
the blood ix collected by the hepatic veins, and emptied into the inferior vena cava. 

The veins may be divided into firo sefs, the superficial and the deep, between 
which there are frequent communications, The superficial or subcutaneous veins 
lie between the layers of the superticial faseia, and do not usually accompany an 
grey: The veing usually accompany the arteries, sometimes as a single 
trunk, as with the larger arteries (axillary, femoral, etc.), sometimes as a fre- 
quently anastomosing pair, the vence comites, one on either side of the smaller 
arteries (radial, tibial, ete.). 

The venous sinuses of the cranium differ from the veins in structure. They 
are formed between the two layers of the dura, and lined by a continuation of the 
intima of the veins. 

In the following pages a detailed description is necessary only for those veins 
which do not accompany an artery. The systemic veins are naturally divided 
into three groups, according as they empty into the heart through the superior or 
the inferior vena cava, or the coronary sinus, 


THE VEINS OF THE HEART. 


The cardiac or coronary veins (Fig. 531), which return the blood from the 
substance of the heart, accompany the arteries, but have not an exactly similar 
oer, ag the arteries start in front, while the veins empty into the coronary sinus 

ind. 

‘The Coronary Sinus is situated in the dorsal part of the groove between the 
left auricle and ventricle. About an inch in length, it is covered by the muscular 
fibres of the auricles, and its termination in the right auricle, between the open- 
ing of the inferior vena cava and the auriculo-ventricular aperture, is guarded by 
the coronary or Thebesian valve. Where the cardiac veins digs the oblique 
vein) join the coronary sinus they,are guarded by valves, which are wanting in 
the rest of their course. 

The oblique vein of Marshall, which runs over the back part of the left 
auricle in the vestigial fold of the pericardium, enters the left extremity of the 
sinns without a valve to guard the opening. The oblique vein with the coronary 
sinus represents the left superior vena cava, or the left duct of Cuvier and part 
of the sinus venosus of the fetus. This vein is often represented in great part 
by a fibrous cord. 

The Great Cardiac Vein (anterior coronary vein) ascends from near the apex 
of the heart in the ventral interventricular groove to the auriculo-ventricular 
groove, in which it turns to the left and passes backward to terminate in the left 
end of the coronary sinus, which appears as the dilated continuation of this vein. 
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Tt accompanies first the anterior and then the posterior branch of the left corona: 
artery, and receives branches from either side of its course, one of which, tr dl 
ing along the left margin of the heart (left marginal vein) is of some size. 

‘The Middle Cardiac Vein (posterior interventricular vein) ascends from the apex 
of the heart in the dorsal interventricular groove to empty into the right extrem- 


PULMONARY 
ty 


sary aunscuts 
APPENDIX 








maouk tani’ | L 


rostemon 
pads \orrotl TERY —ORRCENO™ 
ULAR ancove VENTRICLE = (NG BRANOH 


Fig. 581.—Cardiae veins, dorsal view, (Testut,) 





ity of the great coronary sinus. It receives branches from the dorsal surface of 
both ventricles. 

‘The Posterior Cardiac Veins are three or four small vessels, which ascend on 
the dorsal surface of the left ventricle to open along the lower border of the 
coronary sinus, 

‘The Right or Small Coronary Vein passes along the right auriculo-ventricular 

ve to convey the blood from the hinder parts of the right auricle and ventricle 
into the right end of the coronary sinus. 

The following small vessels empty directly into the heart without the inter- 
vention of the coronary sinus. The Anterior Cardiac Veins are two or three 
small vessels, which collect the blood from the ventral surface of the right 
ventricle, and ascend to enter the lower part of the right auricle, One larger 
than the others (right marginal vein or vein of Galen) runs along near the antero- 
inferior border of the heart. The smallest cardiac veins (vena cordis minimer, 
Vena: Thebesii) are numerous small veins within the substance of the heart, 
which open into some of the small foramina Thebesii in the right auricle. 
Similar veins are said to open into the other heart-cavities. 





THE SUPERIOR VENA CAVA AND ITS TRIBUTARIES (Figs. 531, 533). 


The superior (descending) vena cava is formed by the confluence of the right 
and left brachio-cephalie (i e) veins behind the lower part of the junetion 
i num. From this point it passes 

slight convexity to the right, for about three 
inches, to empty into the right auricle on a level with the third costal cartilage. 
Its lower inch anda half are contained within the 
layer invests it, except along its hind border, 
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from the head, neck, upper extremities and thoracic walls, Tt contains no valves. 
Relations.—On its Piglt side are the agit lung and pleura, with the phrenic nerve 
between, On its /eft side lies the brachio-cephalie art re, and the ascendi 
portion of the aortic arch below. Jn front it is overlapped by the right pleura 
and lung. ‘The root of the right lung lies behind it. 

Its /ateral tributaries are the great azygos vein, which enters it just before it 
penetrates the pericardium, and small veins from the pericardium and mediastinum. 


The Brachio-cephalic Veins. 


The brachio-cephalie or innominate veins return the blood from the head, neck, 
upper extremities, and the upper part of the thoracic walls. They are formed by 
the union of the subclavian and internal jugular veins, behind the sternal end of 
cach clavicle, and unite below, opposite sheliaian border of the first right costal 
cartilage, at its junction with the sternum, to form the superior vena cava. At 
the angle of junction of the subclavian and jugnlar veins there open into the 
venous circulation the thoracic duct on the left side and the right lymphatic duct 
on the right side. There are no valves im the brachio-cephalie veins, 

The Right Brachio-cephalic Vein, only about an inch in length descends nearly 
vertically on the outer side of, and superficial to, the brachio-cephalic and the 


commencement of the subclavian arteries. The right lung and pleura lie on its 
right side and in front, with the phrenic nerve between. 

‘The Left Brachio-cephalic Vein, two and 2 half to three inches long, passes 
from left to right with a slight downward inclination to join the right vein. In 
front of it lies the upper part of the manubrium sterni, with the lower ends of 
the sternal muscles, below it the arch of the aorta, and behind it the three 

ranches of the arch, and the left phrenic and pneumogastrie nerves. 
Tributaries. 


~—Each  brachi halic vein receives the vertebral, 
inferior thyroid, and internal mam: veins of its own side, and, in addition, 
the left vein receives the left superior intercostal vein, and small thymic, medi- 
astinal, and pericardial branches. 

Variations in the Superior Vena Cava and Brachio-cephalic Veins.—These are 
mostly due toa persistence of the left duct of Cuvier of the fetus, which may form 
a left superior vena cava. This descends from the commencement of the left 
brachio-cephalic vein, in front of the aortic arch and the root of the left lung, 
to the heart, where it is continued in the usual position of the coronary sinus to 
open into the rightauricle. In such cases the usual left brachio-cephalic vein may 
persist asa small communicating branch between the right and left superior vense 
cayie, or it may be altogether wanting. Ina few cases, besides those of transposition 
of the viscera, the superior yena cava is found on the left side, the right brachio- 
cephalic vein taking a transverse course similar to that usually taken by the left, 


VEINS OF THE HEAD AND NECK. 
I. Veins of the Surface of the Cranium and Face (Fig. 532). 


A. ANTERIOR REGION, 


ial veins of the face and the fore part of the cranium and the deep 
veins of the face unite to form two trunks, the facial and the temporo-maxillary 
yeins, while the occipital and posterior auricular veins collect the blood from the 
hind part of the ca Valves are generally absent in the veins of the head and 
neck, except at the lower end of the inte: 4d external jugular veins. 
‘The Pacial Vein (anterior facial) colle ylood from the fore part of the 
face and sealp. It commences at the side of the nose, on a line with the lower 
margin of the orbit, as the direct continuation of the angular vein. It is less 
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tortuous than the facial artery, posterior to which it passes downward and outward 
to and around the lower border of the jaw, in front of the masseter muscle. 
Below the lower border of the jaw it inclines backward beneath the platysma 
muscle, and is joined by the anterior division of the temporo-maxillary vein below 
the digastric muscle, The trunk thus formed is ealled the common facial vein, 
and empties into the internal jugular vein near the level of the hyoid bone. A 
eommunicating branch passes downward along the ventral margin of the sterno- 
mastoid musele to join the anterior jugular vein. 





Fi0, S82—Superficial veins of the eranium and face, right Interwt view, (Testut,) 


The Angular Vein, on each side, li 
from a point a little below the level 
junction of the frontal and supra-orbit 
where it becomes the facial vein, It apy 

n, lies internal to the lachrymal aa 
eyelid, and communicates with the supe 


ies along the side of the root of the nose 
he eyebrow, where it is formed by the 
veins, to the lower margin of the orbit, 
as the continuation of the frontal 
ives branches from the nose and upper 
: ophthalmic vein. 

















THE VEINS. 


‘The Transverse Nasal Vein arches across the bridge of the nose, and anites the 
two angular veins, or the lower ends of the frontal veins, 

‘The Frontal Vein is formed by branches from the forehead and the for of 

the sealp, which communicate with the anterior division of the temporal vein, 
‘These tributaries pass downward and inward to form a trunk which, connected 
with its fellow by cross-branches, descends nearly vertically on the side of the 
median line to a point a little below the inner end of the eyebrow, where it is 
joined by the supra-orbital vein and becomes the angular vein. The right and 
left frontal veins sometimes unite into a single median trunk, which bifureates at 
the root of the nose into the two angular veins. 
i The Speen wae ae tact be’ vessel, which collects the blood from the 
lower and late: rt of the fore! |, upper eyelids, etc, and passes obliquely 
downward and ward to join with the frontal vein in forming the Parties it 
communicates laterally with the temporal, and dorsally with the ophthalmic vein 
and the frontal vein of the diplo. 

The facial vein receives lateral tributaries, corresponding to the branches of 
the artery (i. ¢., inferior palatine, submaxillary, submental, inferior labial, infe- 
rior and superior coronary, and lateral nasal) and in addition the following: —_ 

‘The inferior palpebral veins, two or three in number, descend from the lower 
eyelid, where a communication with the infra-orbital vein is established. 

‘The anterior internal maxillary vein or deep facial vein downward and 
forward from the pterygoid plexus. It crosses the zygomatic surface of the max- 
illa, and opens into the facial vein beneath the zygomaticus major muscle. 

Small buccal, masseteric, and parotid veins are received from the buccinator and 
masseter muscles and the glandula socia parotidis, respectively. 

Sometimes the lingual vein joins the facial. (See lingual vein.) 

The free communications between the facial vein and its tributaries and the 
ophthalmic vein, none of which contain valves, aceount for the danger of septic 

rombi extending backward through the ophthalmie vein to the cavernous sinus, 
in case of carbuncle or other forms of inflammation near the facial vein. 


B. LATERAL REGION. 


The Temporo-maxillary Vein ( posterior facial) is formed by the union of the 
temporal and maxillary veins in the substance of the parotid gland behind the 
peck of the mandible. It descends in the substance of the parotid gland su 
ficial to the external carotid artery to about the angle of the jaw, where it divides 
into two parts. The anterior division passes downward and forward to join the 
facial vein, forming the common facial vein, while the posterior division is joined 
by the posterior auricular vein to form the external jugular \. 

e rior auricular vein may join the temporo-maxillary vein before the 
bifureation of the latter, in which case the anterior division is properly a branch 
of the external jugular vein, 

‘The Superficial Temporal Vein collects the blood from the parietal region of 
the scalp, where communicating branches connect it with the supra-orbital and 
frontal veins in front, the veins of the opposite side above, and the posterior 
auricular and occipital veins behind, Its nedicles unite into two trunks which, 
corresponding to the divisions of the artery, converge and unite in front of the 
ear into a single trunk, 

The Middle Temporal Vein receives the blood from the temporal musele, and is 
joined by the orbital branch, which, corresponding to the orbital branch of the tem- 
poral artery, communicates with the ophthalmic vein. Piercing the fascia near the 
*y it joins the superficial temporal to form the common temporal vein. The 
middle temporal vein communicates with the pterygoid plexus through the deep tem- 
poral yeins, branches of that plexus corresponding to the arteries of the same name. 

‘The Common Temporal Vein crosses the base of the zygoma just in front of the 
ear, and thence descends in the parotid gland external to the temporal artery. It 
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joins the internal maxillary vein opposite the neck of the jaw to form the 
temporo-maxillary vein. 

¢ temporal vein also receives anterior auricular veins from the external ear, 
transverse facial veins from the masseter muscle, parotid veins from the gland, and 
tributaries from the plexus around the temporo-maxillary articulation, which 
receives a radicle from the tympanum, through the fissure of Glaser. 

‘The Internal Maxillary Vein is a short vessel, which passes backward from the 

tygoid plexus, accompanying the internal maxillary artery as a single or a 

ouble trank to join with the common temporal vein in forming the temporo~ 
maxillary vein, 

‘The Pterygoid Plexus surrounds the pterygoid muscles and corresponds to the 
second and third portions of the internal maxillary artery, by the companion 
veins of whose branches it is made up. Its principal outlet is the internal max- 
illary vein. It also communicates in front with the facial vein, through the deep 
facial vein, above with the inferior ophihalmie vein and the cavernous sinus, 
behind with the plexus from which the middle temporal vein arises, and below 
with the pharyngeal plexus, 

The Posterior Auricular Vein descends from a plexus on the lateral aspect of 
the scalp, which communicates with the temporal and occipital veins and with 
the vein of the opposite side. It is large in comparison with its companion artery, 
which it leaves below the ear, and inclines forward toward the angle of the jaw 
to join the posterior division of the temporo-maxillary vein, forming thereby the 
external jugular vein. 

©, POSTERIOR REGION. 
The Occipital Veins collect the blood from the hind part of the venous plexus 


of the scalp, and descend, as one or two tranks, with the occipital artery deeply 
into the neck, where they are continuous with the deep cervical vein. An emissary 


vein, passing through the mastoid foramen, connects the lateral sinus with this 
vein, or, in some cases, with the posterior auricular vein. 


I. Veins of the Neck (Fig. 533). 


‘The External Jugular Vein, formed by the union of the posterior auricular 
vein and the posterior division of the temporo-maxillary vein, descends nearly 
vertically from its commencement near the angle of the jaw to terminate in the 
subclavian vein opposite the middle of the clavicle. It lies beneath the plat 
and crossing the sterno-mastoid muscle obliquely it follows the posterior border of 
the latter in its lower half. Near the clavicle it pierces and is closely connected 
with the deep cervical fascia, which holds it open, It has a pair of imperfect 
valves at its entrance into the subclavian vein, and another an inch or two above 
the clavicle. The part between the valves is called the sinus, being often dilated, 
Its lateral tributaries are the following : 

‘The posterior external jugular vein. This descends behind the sterno-mastoid 
muscle, from the skin and superficial muscles of the upper and back part of the 
neck ai lower occipital region, to terminate in the external jugular vein below 

ay communicate with the occipital vein, 
i ular veins accompany their corresponding 
vein a li above its termination. 
in the subclavian triangle. 
nd may sometimes open directly 


from small tributaries 

n. Tt descends at a 

r end of the clavicle, where 
h the sterno-mastoid muscle 


vein, or sometimes directly into 
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the subclavian vein. It receives a branch from the facial vein which descends 
along the ventral border of the sterno-mastoid muscle. A transverse branch 
connects the lower ends of the veins of the two sides, and others muy exist 
higher up. 

Tts position behind the origin of the sterno-mastoid should be remembered in 
tenotomy of that muscle. It varies in size inversely with that of the external 
jugular vein. 

‘The Internal Jugular Vein receives the blood from the cranial cavity, It 
begins at the enlarged sinus or bulb o1 sigmoid sinus, which is lodged in the 
large dorsal compartment of the jugular foramen. After a nearly straight 
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Pio. &0,—Velns of the neck and upper part of thorax, front view. (Textut.) 


course it ends behind the sternal end of the clavicle, where it joins the subclavian 
yein to form the brachio-cephalic vein. At the base of the skull it is behind and 
then becomes external to the internal carotid artery, Lower down it lies external 
to und in the same sheath with the common carotid artery, overlapping it below, 
especially on the left side, A pair of imperfect valves is found about an inch 
above its termination. It has the following lateral tributaries: 

the inferior petrosal sinus opens into the bulb or into the commencement of 
the internal jugular vein. 

The pharyngeal plexus, on the outer surface of the pharynx, receives the blood 
from the neighboring parts, and opens into the jugular vein directly or through 
the common facial vein. + It communicates above with the pterygoid plexus and 
receives branches from the soft palate and Eustachian tube. 

The lngual vein (Fig. 534). » small vena comites usually accompany the 
lingual artery, but most of the blood is returned from the tongue by the ranine 
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vein, which starts near the tip of the tongue, and passes backward beneath the 
mucous membrane of its under surface. As it continues backward it is separated 
from the lingual artery by the hyoglossus muscle, on the outer surface of which 
it lies below the hypoglossal nerve. It is joined by the lingual ven comites and 
by branches corresponding to the branches of the artery, and empties into the 


the 
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Fic, 534,—Arteries and veins of the tongue, viewed from the right side. The ranine vein ix pulled down- 
ward by hooks. (Testut,) 
internal jugular or the facial vein. Some of its tributaries not infrequently open 
separately into the internal jugular or into the facial vein. 

The common facial vein has been described above. 

‘The superior thyroid vein corresponds to the artery of the same name, and, 
after crossing the upper end of the common carotid artery, it empties into the 
internal jugular or the common facial vein. The three thyroid veins on each side 
communicate freely with each other and with those of the opposite side. 

The middle thyroid vein emerges from the lower part of the lateral lobe of the 
thyroid body, and, after crossing the common carotid artery, empties into the 
internal jugular vein, a little below the level of the ericoid cartilage. 

The thyroid veins descend from the lower part of the thyroid body, 
one on either side of the trachea. Frequent anastomoses form a kind of plexus, 
from which the left vein descends to empty into the left brachio-cephalic vein, 
the right vein into the angle of union of the two brachio-cephalic veins, or into 
the lower end of the right brachio-cephalie vein, or it may join the left vein. 
‘They lie under coyer of the sterno-hyoid muscles, and re inferior laryngeal, 
tracheal, and cesophageal vein: They are guarded by valves at their termination. 
They may seriously embarrass the surgeon in performing low tracheotomy. 

he Vertebral Vein corresponds to the cervical portion only of the vertebral 
artery. Commencing in the suboccipital triangle in a plexus of small veins, it 
accompanies the vertebral artery in a plexiform manner through the foramina of 
the transverse processes of the upper six cervical vertebre. Thence as a single 
vessel it descends across the subclavian artery to open into the upper end of the 
brachio-cephalie vein, dorsally. 

Tribwtaries,—At its upper end it communicates with the occipital, deep 
cervical, and intraspinal veins, It receives branches from the dorsal spinal 
veins of the neck, the lateral spinal veins, and the plexus on th ptral surface of 
the bodies of th: r its lower end it is joined by the deep: 
al and ante nd usually by the first intercostal vein, 
which accompanies the superior intercostal arter 

The anterior vertebral vein descends from in front of the cervical vertebra, 
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accompanying the ascending cervical artery, and receiving branches from the 
neighboring muscles. - 

he deep cervical vein (posterior vertebral) descends at the back of the neck, 
in company with the deep cervical artery, from the suboceipital plexus, through 
which it receives the occipital vein. Below the transverse process of the seventh 
cervical vertebra it turns forward to empty into the lower end of the vertebral 
vein. 


Ill. The Veins of the Diploe (Fig. 525). 


These are contained in a plexus of bony channels in the cancellous tissue of 
the bones of the roof and sides of the skull. They are arranged in four groups, 


Fi0, §85.—Velns of the diplo’. The outer table of cranial bones is removed. (Testut,) 


whose trunks descend to communicate with the meningeal veins, the sinuses of 
the dura and the veins of the scalp. They are named fromr their position. 

The frontal veins of the diploé open into the supra-orbital vein at the bottom 
of the supra-orbital notch or foramen. 

The anterior temporal veins of the diploé open into the deep temporal veins 
through an opening in the great wing of the sphenoid. 

‘The posterior temporal veins of the diploté join the lateral sinus through the 
mastoid foramen or an opening at the dorso-inferior angle of the parietal bone. 

‘The occipital veins of the diplo® open into the occipital vein externally, or into 
the lateral sinus internally. 

Tn feetal life the veins of each bone are distinct, but they anastomose freely 
after the bones come together. 


IV. The Venous Sinuses of the Cranium (Jigs. 536, 537). 


These are venous channels situated between the two layers of the dura, and 
lined by a continuation of the lining membrane of the veins. They collect the 
blood from the brain, orbit, and eyeball, and some of that from the meninges and 
diploé, and empty into the internal jugular vein. They communicate with the 
superficial yeins by means of the emissary reins, passing through certain foramina 
in the cranium. They may be divided into two groups, the one situated above and 
behind, the other at the base of the skull; the former including the superior and 
inferior longitudinal, the straight, the lateral, and the occipital sinuses, while the 
latter embraces the cavernous, the circular, the basilar, and the inferior and 
superior petrosal sinuses. 

The Superior Longitudinal Sinus extends in the median line along the attached 
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margin of the falx cerebri, increasing constantly in size, from the foramen emeum 
in front to the internal occipital protuberance behind, where, turning sharply ta 
one side, usually the right, it is continuous with the lateral sinus, Its triangular 
lumen is crossed by a number of fibrous bands (the cords of Willis), and pro- 
jecting into it at intervals are the Pacchionian bodies, It receives the superior 
cerebral veins, which enter it mostly from behind forward (i. ¢., against the blood- 
stream). Tt often communicates through the parietal foramen with the temporal 
veins of the scalp, and -regularly in early life through the foramen excum with 
the veins of the nose. On approaching the internal occipital protuberance it 
inclines slightly to one side, usually the right, and presents a dilatation, the 
toreular Herophili (“the wine-press of Herophilus”), which is lodged in a 
depression on the side of the internal occipital protuberance, The torcular 
usually receives the occipital sinus, and gives a cross-branch to the straight sinus, 
where the latter bends into the opposite lateral sinus. 

The Inferior Longitudinal Sinus is 1 small vessel of cylindrical form, which 
occupies the dorsal half or more of the lower border of the falx cerebri, It receives 
some tributaries from the falx and the median surface of the brain, and terminates 
in the straight sinus, 

‘The Straight Sinus, triangular on section, extends dowriward and backward 
along the line of junction of the falx cerebri and the tentorinm cerebelli, to the 
internal occipital protuberance, where it_bends sharply to the side, usually to the 
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Pio, 5%6,—Sinuses of the dura, Jeft lateral view, (Testut) 


left, and is continued into the lateral sinus, being connected by a cross-branch 
with the torcular. It is formed in front, at the margin of the tentorium, by the 
union of the inferior longitudinal sinus with the great vein of Galen from the 
interior of the brain. 

The Lateral Sinuses commence at the internal occipital protuberance, and end at 
the jugular foramina in the bulbs or sinuses which are continuous with the internal 
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jugular veins. Each sinus — at first nearly horizontally outward, with a 
slight convexity upward, in the groove on the occipital bone and the dorso-infe- 
rior angle of en bone, along the attachment of the tentorium cerebelli. 
‘Thence it curves downward and inward in the groove on the inner surface of the 
mastoid, leaving the tentorium after receiving the superior petrosal sinus (and, 
when present, the petro-squamous sinus), Finally it curves forward onto the 
jugular process of the occipital bone to the jugular foramen. That part of the 
sinus on the mastoid bone and the jugular process of the ital is called the 
sigmoid sinus, from its S-shaped course. This part is semicylindrical in shape, 
communicates with the occipital sinus through the marginal sinus, and with the 
occipital and vertebral veins by means of emissary veins posting through the 
mastoid and posterior condylar foramina respectively. The lateral sinus receives 
veins from the temporal lobe of the brain, from the upper and lower surfaces of 
the cerebellum, and from the medulla, pons, and diploé. The right lateral sinus 
is considerably larger than the left, except in cases where the superior longitudinal 
sinus is continued into the left sinus. 

The position of the lateral sinus may be represented on the exterior of the 
skull by a line enrved slightly upward from the external occipital protuberance to 
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Pid, 97.—Sinuves of the dura at the base of the cranium. (Testut,) 





the base of the mastoid process, and thence its sigmoid portion bends downward 
and inward toward the tip of the process, making a forward bend or knee which 
extends to within half an inch or less of the upper part of the bony external 
auditory meatus. 

‘The Occipital Sinus ascends mesially, along the line of attachment of the falx 
cerebelli to the occipital bone, from the foramen magnum in front to the toreular 
behind. Its tributaries pass around one or both sides of the foramen magnum, as 
marginal sinuses, one or both of which communicate with the lower end of the lateral 
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sinuses. It communieates with the posterior spinal veins, and receives inferior cere~ 
bellar veins. ‘The marginal sinuses Reval end in two parallel occipital sinuses, 
‘The Cavernous Sinuses (Fig. 538) lie between the layers of the dura, one on 
each side of the body of the sphenoid bone. They extend from the sphenoidal 
fissure in front, where they receive and are practically continuous with the oph- 
thalmie veins, to the apex of the petrous bone behind, where they end in the 
petrosal sinuses. ‘The two are connected across the middle line in front, behind, 
and often below the pituitary body, by vessels which are called anterior, posterior, 
and inferior intercavernous sinuses, and whieh ‘ther form the circular or 
sinus. Each cavernous sinus is bridged across by fibrous bands, so that its cavity 
resembles cavernous tissue, from which it derives its name. In the outer wall are 
the third, fourth, and ophthalmic divisions of the fifth nerve, which lie in the order 
named from above downward and from within outward. The internal carotid 
artery and the sixth nerve also pass along in the sinus separated from its lumen 


FiomoUs ThawEcuLe 


Sather enee sinus, a4 shown by transverse seotion through the middle of the sella tureica, (W. 
r 


and communicates with the pterygoid plexus through the ophthalmic vein, and 
through a slender vein passing through the foramen of Vesalius and another 
through the foramen ovale, tt also communicates with the pharnygeal plexus 
and the internal jugular vein, by branches passing through the foramen lacerum 
medium and the carotid canal respectively, This sinus also receives in front 
the small spheno-parietal sinus, which, communicating with the middle menin- 
geal veins, near the apex of the small wing of the sphenoid, runs inward on the 
under surface of this bony process. 

The Superior Petrosal Sinus extends backward as a narrow channel in the 
attached margin of the tentorium cerebelli, along the groove in the upper border 
of the petrous bone, from the cavernous sinus in front to the lateral sinus behind. 
Tt receives veins from the temporal lobe of the brain, the cerebellum, and the 
tympanum. 

he Inferior Petrosal Sinus, larger but shorter than the superior, runs back- 
ward and downward in a groove along the petro-occipital suture, from the hind 
end of the cavernous sinus in front to the upper end of the internal jugular vein, 
which it es after passing through the fered compartment of the jugular 
i inferior cerebellar veins, and veins from the oblongata, pons, 


by its epithelial pout only, This sinus receives some inferior cerebral veins, 


(basilar plexus). Connecting the two inferior 
is a ple: f vi lying in the dura on 
It communicates below with the ante- 


dult ina groove along the 
nus, where the latter bends 
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Tur Oparnatwie Vers. 


Commencing near the inner canthus of the eyelid, where it communicates 
freely with the angular, frontal, and supra-orbital veins, the principal or - 
rior Ophthalmic Vein extends backward and inward to the inner end of the sphe- 
noidal fissure, where it joins the inferior ophthalmic vein to form the short, thick 
common ophthalmic trunk, The latter passes through the fissure, to end in the 
fore part of the cavernous sinus. In the orbit the superior ophthalmic yein 
crosses above the optic nerve, a little anterior to the artery, and receives tribu- 
taries similar to the branches of the artery. 

The Inferior Ophthalmic Vein—Formed by the anion of some inferior mus- 
cular branches with the lower posterior ciliary branches, this smaller ophthalmic 
vein runs backward in the floor of the orbit, beneath the optic nerve, It ter- 
minates by joining the superior ophthalmic vein to form the short common ophthal- 
mic trunk, or by opening separately into the cavernous sinus. A branch, and 
occasionally the entire vein, dassinds through the spheno-maxillary fissure to join 
the pterygoid ce 

% the ophthalmic veins have no valves, the blood, under certain conditions, 
may flow from behind forward into the angular vein or its branches, and thus 
obviate pressure in the veins of the retina, when the cavernous sinus is obstructed, 


Tue Exussary Vers. 


These pass through foramina in the skull to connect the cranial sinuses with 
the surface veins of the sealp. The blood-current may be in one or the other 
direction under varying conditions of intracranial pressure. ‘They may serve as 
the channels along which infection is carried from the surface to the interior of 
the cranium. The following communications occur through emissary veins. (A) 
The longitudinal sinus communicates with the temporal veins through one or both 
parietal foramina, when present, and, in the ehild, with the veins of the nose 
through the foramen ewcum. (B) The /ateral sinus is connected with the occipital 
(or posterior auricular) vein through the mastoid foramen, and sometimes with the 
vertebral vein through the posterior condylar foramen. (C') The cavernous sinus 
communicates with the pterygoid plexus through the foramen of Vesalius and the 
foramen ovale, as well as through the inferior ophthalmic vein ; with the pharyngeal 


pe through the foramen lacerum medium ; and with the internal jugular vein 
the carotid plexus through the carotid canal. (0) The occipital sinus, through 

marginal sinuses, may communicate with the vertebral and extmspinal veins 
by way of the anterior condylar foramen. (#7) A small vein occasionally passes 
to the forewar through a foramen in the occipital bone, near the external occipital 
protuberance. 


Tue VeINs oF THE Braty. 
‘These open into the eranial sinuses and have several peculiarities. 


THE VEINS OF THE CEREBRUM. 

These have very thin walls owing to the absence of muscular tissue, and con- 
tain no valves. They are more numerous than the arteries, and, for the most 
part, do not accompany them, Those veins opening into the superior longitudinal 
sinus enter it against its current, after ascending with the arteries, instead of 
descending with the ascending arteries. 

The cerebral veins may be divided, like the arteries, into a superficial set on 
the surface, which anastomose freely together, and a deep ae, which emerge from 
the ventricles by the transverse fissure, 

‘The Superficial Veins run in the fissures, and occasionally across the gyri, and 
are subdivided into superior and inferior groups. 

The superior cerebral veins, cight to twelve in number on cach side, pass 
inward and slightly forward from the upper surface of the cerebrum, After 





482 THE BLOOD-VASCULAR SYSTEM, 


joining others from the mesial surface, they open into the longitudinal sinus, 
running for some distance in its walls, 

‘The inferior cerebral veins collect the blood from the outer and under surfaces 
of the cerebrum, and open into the cavernous, superior petrosal, or lateral sinuses, 
according to their position, The Middle Cerebral Vein is one of lange size, which 
overlies the fissure of Sylyius, receiving branches from adjoining lobes, and ends 
in the cavernous sinus. ‘The Great Anastomotic Vein of Trolard, by anastomosin; 
on the parietal lobe with a branch of the middle cerebral vein and with one of 
the superior veins, establishes a communication between the cavernous and the 
superior longitudinal sinuses. Similarly the Posterior Anastomotic Vein of Lubbe 
connects the cavernous and lateral sinuses, by anastomosing with the middle 
cerebral vein on the temporal lobe. 

The Deep Cerebral Veins join to form two trunks, the Veins of Galen, which, 
Beginning near the porta (foramen of Monro), by the union of the choroid vein 
and the vein of the corpus striatum on each side, pass back, parallel with and 
near each other, between the layers of the. velum tnterpositum, Beneath the 
splenium of the corpus callosum they pass out of the brain at the great transverse 

issure, after joining to form a single trank (vena magna Galeni), which 
to enter the straight sinus, 

‘The choroid vein runs forward and upward along the outer border of the 
choroid plexus (the blood of which it returns) to its fore part where, near the 
porta (foramen of Monro), it joins the vein of the corpus striatum. The latter 
runs forward in the groove between the corpus striatum and the optic thalamus, 
receiving branches from them and the neighboring parts. It joins the choroid 
vein as above described. 

Each vein of Galen, just before it joins its fellow, receives the basilar vein of 
that side which, formed by the union of the anterior cerebral vein, the deep 


Sylvian vein, and the inferior striate vein, passes backward and around the eras 


cerebri to its termination. The anterior cerebral vein rung from the genu of the 
corpus callosum, the deep Sylvian veins from the insula and adjacent parts (eom- 
municating with the middle cerebral vein), and the inferior striate vern descends 
through the anterior perforated space from the corpus striatum, 


THE VEINS OF THE CEREBELLUM. 


These are divided into two sets, superior and inferior, according to their posi- 
tion. Of the superior cerebellar veins some run inward and upward to the straight 
sinus and the great vein of Galen, others run outward to the superior petrosal 
and lateral sinuses. The inferior cerebellar veins are larger than the superior, and 
some of them together with the veins of the oblongata and pons, ran outward and 
forward to the inferior petrosal and lateral sinuses, while others pass backwand 
to the occipital sinus. Y 


THE VEINS OF THE UPPER EXTREMITY. 


Two sets of veins are distinguished in the extremities, superficial and deep, 
the latter of which accompany the arteries, while the superficial set are larger, 
f the blood, and lie in the subcutaneous areolar tissue, The two 

e at frequent intervals. Valves are numerons in both sets, but 

egularly found where a radiele joins a trunk, 


nlerus on the dorsum of the 
a ie fingers, and is sometimes sub- 
divided into tv sar E ulnar; and a smaller plerus on the front 
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of the wrist, which receives a few branches from the palm and the thamb. The 
superficial veins of the forearm communicate freely with one another. 

‘The Radial Vein, commenc- 
ingin the radial side of thedorsal 
plexus runs up the radial side 
of the forearm to a little above 
the bend of the elbow, where, 
on the outer side of the biceps~ 
tendon, it joins the median 
cephalic vein to form the ce- 
phalic vein. On the hand it 
communicates with the deep 
veins of the palmar arch, and 
along its course it receives 
many superficial tributaries. 

he Posterior Ulnar Vein 
begins in the ulnar side of the 
dorsal plexus, and, after com- 
municating with the deep pal- 
mar veins, it extends upward 
along the dorsal aspect of the ul- 
nar side of the forearm,and near 
the hend of the elbow usually 
receives the anterior ulnar vein. 

The Anterior Ulnar Vein is 
smaller than the foregoing, 
which it joins near the bend of 
the elbow, except rarely, when 
it enters the median basilic vein 
separately, Itaseends from the 
wrist along the ulnar side of 
the front of the forearm. 

The Common Ulnar Vein ix 
formed by the union of the 
anterior and posterior ulnar 
veins just below the internal of gi SAxSurettctal veins of trent of forearm and lower part 
condyle of the hnmerus. After 
a short course it joins the median basilic, and thus forms the basilic vein. 

The Median Vein ascends along the front of the forearm from the plexus on 
the front of the wrist to the bend of the elbow, where, after receiving the de 
median vein from the deep set of veins, it immediately bifurcates into the median 
basilic and the median cephalic veins. 

The Median Basilic Vein, the larger of, the two divisions, is directed upward 
and inward to the groove internal to the biceps, where it forms the basilic vein by 
joining the common ulnar trunk or one of the ulnar veins. It crosses the brachial 
artery, from which it is separated by the fascial tendon of insertion of the biceps ; 
hence in venesection, in which this vein was the one commonly chosen, on account 
of its size, constancy, and accessibility, the artery was sometimes punctured, lead- 
ing to arterio-venous ancurism, ete. Branches of the internal eutancous nerve 
eross in front of and behind it. 

The Median Cephalic Vein runs upward and outward in the groove between 
the biceps and brachio-radialis muscles to form the cephalic vein, by uniting with 
the radial vein just above the bend of the elbow. The museuln-cutaneous nerve 
passes beneath it. 

‘The Basilic Vein ascends in the groove, on the inner side of the biceps, a little 
int the course of the brachial artery. Perforating the deep fascia below 
the middle of the arm, it ends by joining the inner vena comes of the brachial 
artery to form the axillary vein. 
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The Cephalic Vein, the smaller of the veins of the arm, ascends in the groove 
external to the biceps and then in the interval between the deltoid and pectoralis 
major muscles to a little below the clavicle, where it perforntes the costo-coracoid. 


CEPMALIC VEIN 
TERING 
AXILLARY 


-{ 1c VEIN 


RATING 
DEEP FASCIA 


Fie, 40,—Superficial veins of front of arm and shoulder, (Testat.) 


membrane, and ends in the axillary vein, after crossing the first portion of the 
axillary artery. Sometimes a branch, and rarely the entire yein, crosses over the 
clavicle to end in the external jugular vein. 


The Deep Veins of the Upper Extremity. 


The Axillary Vein—The arteries below the axillary are accompanied by two 
vena comites (“companion veins”) with frequent cross-branches. They com- 
municate with the superficial veins, expecially in the hand and at the elbow. Near 
the lower border of the teres major or the subscapularis muscle, the inner brachial 
vena comes, and joins the basilie vein to form the single Awillary Vein, ‘This ac- 
companies the axillary artery, lying to its inner side, and ends at the outer border 
of the first rib in the subclavian vein. It has the same relations as the artery, 
It collects all the blood of the Sppee extremity, receiving the cephalic vein and 
the radicles which correspond to the branches of the axillary artery, 

The Subclavian Vein continues the axillary vein from the outer border of the 
first ri he sterno-elavicular articulation, where it ends in the brachio-cephalie 
vein. Y front of and at a somewhat lower level than the subclavian 

ii ted by the scalenus anterior muscle and the phrenic 
nerve T 0 h rib in front of that for the artery. Close 
to the 0 f the s o-mastoid muscle the external jugular vein empties 
into it, <ternal to this point the vein is provided with a pair of valves, 


IC WALL. 
1 h internal mammary artery and 
1e8 in ¢ intoa single trunk a short distance 
below their t tion j the brachio-cephalie vein, 
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The Superior Intercostal Veins. —The veins from the two to four intercostal 
5 below the first join together to form a short trank, which on the right side 
eerans to empty into the upper part of the great azygos vein, and on the let 
side ascends across the arch of the aorta to empty into the left brachio-cephalie 
vein, The left superior intercostal vein communicates inferiorly with the left 
upper azygos vein, and sometimes receives the left bronchial vein. It is often 
connected with the oblique vein of Marshall by a fibrous cord, traceable through the 
vestigial fold of the pericardium and representing the left duct of Cuvier. The 
veins of the AER intercostal space, or sometimes the uppes two intercostal spaces, 
aseend to join the vertebral or brachio-cephalic vein of the corresponding side. 


THE AZYGOS VEINS (Fig. 541). 


‘The Azygos Veins, developed from the primitivecardinal veins, formananastomo- 
sis between the inferior and superior vene cave, which is of importance in obstruc- 
tion of the inferior vena cava. ‘They receive the venous blood from the greater part 
of the dorsal and late- 
tal thoracic walls. The 
azygos veins are three in 
number, and lie on the . Se —ronacic OUT 
sides of the front of the 
vertebral bodies. 

The Right or Great 
Azygos Vein (rena azygos 

jor) commences in the 
a men as wn upward 
continuation of the ascend- 
ing lumbar vein, which 
communicates with the 
common iliac yein, and 
is often connected with 
the inferior vena cava and 
the renal vein, It ascends 
through the aortic opening 
of the diaphragm on the 
right of the aorta and the 
thoracie duet, in which 

ition it continues up- 
ae in the mae 
mediastinum in front of 
the right pecial ar 
teries, ving the dorsa' 
bore the it pleura. 
Spnesits the lower end 

the fourth thoracic 
vertebra it bends forward 
over the root of the right 
lung, to empty into the 
superior vena cava at a 
point just above where 
the latter pierces the peri- 
eardiam. 

Tributaries —It re- Fin. b4t,—Azygen and fntereostal weins. (Teatut.) 
cieves (1) the right sub- 
costal vein ; (2) the seven or eight lower right intercostal veins ; (3) the right 
superior intercostal vein ; (4) the right bronchial veins ; (5, 6) the left lower and 
the left upper azygos veins, and some small (7) esophageal ; (8) pericardial ; 
and (9) petiastinal veins. 


i 
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‘The Left Lower or Small Azygos Vein (vena hemiazyqos, vena azygos minor) 
commences in the abdomen on the left side, ina manner similar to the great az) 
on the right side, the branch from the renal vein being more constant, and some- 
times the principal source. It ascends through the left crus of the diaphragm, 
and in the posterior mediastinum it lies in front of the left intercostal arteries as 
far as the eighth thoracic: vertebra, where it crosses behind the thoracie aorta and 
thoracic duct to join the great azygos vein. 

Tributaries.—It receives (1) the left subcostal vein below the diaphragm ; 
and above it (2) the lower four left intercostal veins ; (3) the left upper azygos 
(sometimes) ; and some small (4) esophageal ; and (5) mediastinal veins. 

The Left Upper Azygos Vein (vena heniouiaee aecessoria) varies in size with 
that of the left superior intercostal and the left lower azygos veins, between 
which it is placed. It receives two or three intercostal veins, It connects above 
with the superior intercostal vein, and opens below into the left lower azygos 
vein, or, crossing the sixth or seventh thoracie vertebra, ends separately in the 
great azygos vein. It often receives the left bronchial vein, It is quite variable 
and often absent, and then its radieles, the fifth, sixth, and seventh intercostal 
veins, open directly into the great azygos vein. ci 

+ The Intercostal Veins accompan: arteries as a single trunk, lying above 
them. They receive large dorsal branches from the muscles of the back, the 
dorsal spinal plexus, and the spinal canal. They are eleven in number, one for 
each intercostal space, the lowest thoracic vein being called the subcostal vein, 
from its position. They terminate variously in different subjects and on the two 
sides. (See azygos, superior intercostal, and vertebral veins.) 

The Bronchial Veins accompany the bronchial arterivs, only part of whose blood 
they return, that distributed to the smaller bronchi entering the pulmonary veins. 
‘They pass out at the back of the root of the lung, and enter the upper end of the 
vena azygos major on the right side, and the left upper azygos or the left superior 
intereostal vein on the left side. 


VEINS OF THE SPINE (Figs. 542, 543). 

* These form complicated plexuses, situated without and within the spinal canal 
and on the spinal cord, which communicate with one another and with the veins 
of the neck and trank. They contain no valves and may be described in groups 
as follows : 

I. Extra-spinal Veins—The Dorsal Spinal Veins form a plexus over the 
lamine and adjacent processes of the vertebre, where they receive tributaries 
from the skin and muscles of the back, the larger of which run forward alon; 
the interspinous ligaments. They communicate with the posterior lon: itudinal 
spinal veins by branches perforating the ligamenta subflava, and open laterally 
into the vertebral or the dorsal branches of the intercostal und lumbar veins, 
according to the region, by branches passing forward between the transverse 


“he Velns of the Vertebral Bodies (vencee basis vertebrarum) occupy hori- 
channels in the vertebral bodies and communicate with the veins in 
sides of them 


i branches 
' Veins.—(A) ‘The 
reen the dura and 
dinal ul rge and plexiform, extend the 
bodies of the vertebre, one on either 
Ipposite the bodies of the vertebra 
h other by transverse trunks, placed 
he body of each vertebra, which 
Opposite the intervertebral dises they 
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are constricted, and send lateral branches through the intervertebral foramina to 
Ha the vertebral, intercostal, lumbar, or sacral veins, according to the region. 
‘hey communicate with the basilar plexus above, and with the posterior longi- 
tudinal spinal veins throughout the spinal canal. Together with the posterior 
spinal veins and the marginal part of the occipital sinus they form a venous ring 
around the foramen magnum. 
The Posterior Longitudinal Spinal Veins, smaller than the foregoing, are 
situated one on each side at the back of the spinal canal, and extend throughout 


Fic. 512.—Velns of the sping, seen In a transverse horizontal section of a thoracic vertebra, (Testut.) 


its entire length. They communicate with one another, by frequent transverse 
branches in front of the neural arches, with the dorsal spinal veins through the 
ligamenta subflava, with the anterior longitudinal spinal veins by lateral branches, 
and superiorly with the oecipital sinus. Lateral branches also pass out through the 
intervertebral foramina to Join those from the anterior longitudinal spinal veins. 


Fro, 548 —Velns of the spine, seen in» sngittal section of two thoracio vertebrae, (Teetat.) 


(B) The Veins of the Spinal Cord, of small size, run tortuonsly in the pia of 
the cord, and are dis in longitudinal trunks over the median fissures and 
laterally, with plexiform communications between these trunks. Branches aceom- 
pany the nerve-roots to the intervertebral foramina, where they join the lateral 
ranches from the veins of the spinal canal. Superiorly they join the veins of 
the pons and cerebellum. 

The principal blood-current through the veins of the spine is probably in a 
horizontal direction in the venous rings, formed by the communications between 





te! 


the anterior and posterior veins, which send lateral branches through the inter- 
vertebral foramina. 


THE INFERIOR VENA CAVA AND ITS TRIBUTARIES. 


THE VEINS OF THE ABDOMEN (Fig. 514). 


The Inferior or Ascending Vena Cava returns to the heart the blood from 
the lower extremities, the pelvis, and the abdomen, except that returned by the 
azygos and superior epigastric veins. It is a large vessel, which is formed es 
the union of the two common iliac veins in front of the right upper segment 
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INFERIOR 
ESENTERIC 





Fre. 44,—Inferior vena cara and tts tributaries. 


the fifth lumbar vertebra. Thence it runs upward to the right of the aorta, from 
which it is separated above by the right crus of the diaphragm and the Spigelian 
lobe of the liver as it inclines forward and lies in the groove or canal on the 
dorsal surface of the liver, On pu through the caval opening in the central 
tendon of the diaphragm, to the margins of which it is attached, it immediately 
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enters the pericardium. It then passes through the latter for about half an 
inch, only partly invested by its serous layer, to open into the lower and 
hack part of the right auricle, opposite the upper border of the ninth tho- 
racie vertebra. In the abdomen the liver, portal vein, pancreas, duodenum, 
mesentery, and right spermatic (or ovarian) artery, lie in front of it; the ver- 
tebre, right fond and lumbar arteries, and the right crus of the diaphragm, 
behind it. 

Tributayies,—The ic reine converge from the substance of the liver to the 
groove or canal occupied by the inferior vena cava, into which they empty in two 
or three trunks, The veins from the right and left lobes open so obliquely that 
the semilunar folds, presented at the lower border of their orifices, take the place 
of valves, which are otherwise wanting. These veins are of large size, and 
return the blood of the hepatie artery and the portal vein. 

‘The phrenic (or baal phrenic) veins accompany the phrenic arteries, The 
right one opens directly into the vena cava just below the diaphragm, while the 
left often joins the left suprarenal, or sometimes the left renal vein, 

The Veins.—One vein on each side returns all the blood supplied 
by the three suprarenal arteries. The right vein terminates in the vena cava, the 
left in the left renal or phrenic vein. 

The renal veins are large, short trunks, which run in front of the correspond- 
ing arteries from the hilum of the Be to the vena cava, into which they 
empty nearly at right angles, the left a little above the right. ‘Phe left renal vein 
is larger than the right. It has to cross the aorta, which it does just below the 
origin of the superior mesenteric artery, after receiving the spermatic (or ovarian) 
vein, often the suprarenal vein, and sometimes the phrenic vein of the same side, 
Rudimentary valves are found, especially on the left side. The shortness of the 
right renal vein should be remembered when dealing with the pedicle in nephree- 
tomy. 

The atic veins (Fig. 545) return the blood from the testicle and epi- 
didymis, from which they emerge dorsally, and, ascending to and through the 
inguinal canal, form a thick plexus ( pampiniform ( tendril-shaped ”) plecus) in 
front of the vas deferens and the spermatic artery. On entering the abdomen 
through the internal abdominal ring the plexus merges into two or three veins, 
which accompany the spermatic artery beneath the peritoneum, on the psoas mus- 
cle and across the ureter. In their course they join to form a single trunk, which 
opens into the vena cava on the right side, and on the left side into the renal 
vein, which it meets at a right angle. Imperfect valves are found in the pam- 
piniform plexuses, but the valve described at the termination of the vein may be 

nt in the vein of the left side, which moreover is usually slightly longer than 
the right vein and passes beneath the sigmoid colon, where it may be subjected 
to pressure. 

‘The above differences are held to account for the greater frequency of varicocele 
on the left side. A few small veins ascend from the testicle behind the spermatic 
artery and the vas deferens and join the epigastric veins above. They are not 
ligated in the operation for varicocele, 

The ovarian veins are homologous to the spermatic veins and terminate in the 
same manner, ‘The ovarian or pampiniform plecus, in which they begin, lies near 
the ovary between the layers of the broad ligament, and communieates freely with 
the uterine plexus, as well as with the ovarian bulb, a plexus of fine veins at the 
hilum of the ovary. They follow the course of the ovarian arteries, 

The fumbar veins, usually four in number on each side, accompany the lnmbar 
arteries. They are formed by the union of ventral branches from the abdominal 
walls, where they communicate with the epigastric and internal mammary veins, 
and dorsal branches, which receive tributaries from the muscles of the back and 
the veins of the spine. The lumbar veins pass forward upon the bodies of the 
vertebro beneath the psons muscle, and on the left side bencath the aorta, to 
empty into the back of the vena cava, In front of the transverse processes and 


— 
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behind the psoas muscle the lumbar veins of each side are connected by con= 


tinuous vertical branches, called the ascending lumbar vein, which communicates 
below with the ilio-lumbar, common iliae, and lateral sacral veins, and is usually 
continued above as the azygos vein of the corresponding side. 





Fro. 645.-Spermatio veins, (Textut) 


The Common Mliac Veins. 


The Common Iliac Veins, formed opposite the sacro-iliae articulations by the 
confluence of the internal and the external iliac veins, converge as they ascend, 
and unite opposite the right upper segment of the fifth lumbar vertebra to form 
the inferior vena cava. The right vein, shorter and more vertical than the left, 
lies behind and internal to its artery below, but above crosses obliquely behind it 
to its outer or right side, where it is joined by the left rein. ‘The latter lies internal 
to the left common iliae artery and then crosses behind the upper end of the right 
artery to join the right vein. They contain no valves, exeept an occasional one 
in the left vein. 

Tributaries,—The itio-lumbar veins follow the ilio-lumbar arteries, and enter 
the common or internal iliae veins. ‘They resemble the lumbar veins in their 
course, formation, and conneetions. The middle saeral veins, one on each side of 
the artery of the same name, ascend on the front of the sacrum to open into the 
left common iliae vein, after uniting into a single trunk. Occasionally this trank 
enters the angle of junction of the two common iliac veins. These veins anasto- 
mose with the lateral sacral and the hemorrhoidal veins. 























ee 
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Tue Externat Intac Very (Fig. 546). 


This is the continuation of the femoral vein, and extends from the level of the 
inguinal (Poupart’s) ligament to the sacro-iliae articulation, where it joins the 





internal iliac vein. While it is internal to the artery on both sides below, on the 


FNTERNAL PUI 
Fra. 46—External iHao vein of right side. (Testut) 





right side above it inclines behind it, It contains one or two valves, and just 
above the inguinal ligament it receives the deep epigastric and the deep circumflex 
iliae veins, which accompany the corresponding arteri A pubie vein, cor- 
responding to the pubic branch of the obturator artery, ascends from the obturator 
vein to join the external iliac vein, and sometimes forms the main outlet of the 
obturator vein. 








The Portal System of Veins (Fi 


These are distinguished from other yeins by beginning and ending in capil- 
laries. The portal vein collects the blood from the chy lopoiétic viseera (the stomach, 
intestines, and pancreas), as well as from the spleen and the gall-bladder, and 
conveys it to the liver, to the capillaries of which it is distributed to be collected, 
together with the blood from the hepatic artery, hy the hepatic veins, and so 
carried to the vena cava. The veins of this system have no valves. 

The Portal Vein (rena porte) (Fig. 548) is formed by the union of the splenic 
and the superior mesenteric veins, behind the upper end of the head of the 
pancreas, in front of the vena cava, and opposite the right side of the body 
of the first lumbar vertebra. From this point it rans npward and somewhat 
to the right for about three inches, to near the right end of the transverse fisaure 
of the liver. Here it is somewhat enlarged (sinus of the portal vein), and divides 
into right and left branches, which enter their respective lobes and divide into 


847). 





























Lame 


a 


branches, in company with the hepatic artery and the hepatic duct. In its 
upward course it passes behind the first part of the duodenum, and then between 
the two layers of the right border of the small omentum, where it lies behind 
and between the hepatic artery on the left, and the common bile-duct on the right, 
and in front of the foramen of Winslow. These three stractures, with the 
accompanying nerves and lymphatics, are enclosed by a connective-tissue sheath 
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arene 








1G, SAT.—Portal » 


Fx xtom of velns, ‘Tho liver fx turned upward and backward, and the transverse colon 
and most of 


intestines are removed. (Testut.) 








called the capsule of Glisson, ‘The 
and where it crosses the umbil 


ft branch is longer and smaller than the right, 

fissure it vined in front by the round 
ligament, the remains of the foetal umbilical vein, and behind by another fibrous 
cord, the remains of the ductus venosus, 

Tributaries.—Besides the superior mesenteric s ¢ veins, which by 
their union form the portal vein, the latter lorie and coronary 
veins from the stomach, and sometimes the eystic vein, which usually rans into 
the right branch. 
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The Superior Mesenteric Vein accompanies the corresponding artery, lying to 
the right and in front of it, and rociree ta blood from the ee supplied is it 
the small intestine, eeeum, ascending and transverse colon) by radicles eorrespond- 
ing to the branches of the artery. It passes upward between the layers of the 
mesentery, and then in front of the third part of the duodenum and behind the 
pancreas, where, after receiving the right gastro-epiploic vein, it joins the splenic 
vein to form the portal vein. 

The Inferior Mesenterio Vein returns the blood from the reat of the lm 
intestine (rectum, sigmoid flexure, and descending colon). Commencing in the 
hemorrhoidal plexus of the lower end of the rectum, where it freely anastomoses 


SUPRARENAL CAMBULE 
Garay awry oF 


common — KEParic 

aie pucr — ‘aereny 

1 648—Transverse horizontal scction through the foramen of Winslow, showing the relations of the 
portl vain (Tereus as, 


5) 


with branches of the internal iliac vein, it passes up and out of the pelvis to the 
left of the inferior mesenteric artery. Above the origin of the latter itascends, behind 
the peritoneum on the left side of the aorta, to the deep surface of the pancreas, 
where, inclining to the right, it joins the splenic vein near its termination. 

The Splenic Vein isa vessel of large size, which passes from left to right below 
its companion artery, behind the pancreas. Tt commences by the union of several 
large branches from the hilum of the spleen, and ends, after crossing in front of 
the aorta, by joining the superior mesenteric vein, nearly at a right angle, to form 
the portal vein, i’ receives tributaries corresponding to the branches of the 
artery, and, in addition, the inferior mesenteric vein. 

The Pylorie Vein is a small vessel which runs along the small curvature of the 
stomach from left to right in company with the (superior) pyloric artery. It opens 
into the lower part of the vena portw. 

The Coronary or Gastric Vein is a larger vessel, which accompanies the artery 

‘of the same name along the small curvature of the stomach from right to left. 
Near the cardine orifice of the stomach it receives esophageal veins and turns to 
the right across the spine, to end in the portal vein a Tittle above the foregoing. 


The Veins of the Pelvis. 


The Internal Iliac Veins are short trunks without valves, which lie behind and 
to the inner side of the internal iliac arteries. They extend from the upper part 
of the great sacro-sciatic foramina to the sucro-iliac articulations, where they join 
the external iliac to form the common iliae veins, Each is formed by the union 
of veins corresponding to the branches of the internal jliac artery, excepting the 
ilio-lumbar vein, which opens into the common iliac vein, and the feetal umbilical 
teins, which conneet with the left branch of the portal y 

The Tributaries correspond to the similar branches of the artery, except that 
the pudie vein does not begin in the dorsal vein of the penis, but in the veins of 
the corpus cavernosum. 

‘The visceral veins are characterized by their large size, the number of their 
valves, and their frequent anastomoses, by whicli several connected plexuses are 
formed—i. ¢., prostatic, vesical, vaginal, uterine, and hemorrhoidal. 
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The Lateral Sacral Veins.—These parietal tributaries also form a plexus, the 
sacral us, over the front of the sacrum, by anastomoses with one another 
with the middle sacral veins. This plexus communicates with the veins of the 


spine through the anterior sacral foramina. 
The Dorsal Vein of the Penis (Fig. 549), 
veins around the corona glandis, passes back wat 


ia. 519.—Veins of the penis, (Testat,) 


begioning in a plexiform circle of 
in the median dorsal groove of 
the penis, between the two dorsal 
arteries. At the root of the penis 
it continues backward through the 
suspensory ligament, and then 
through the triangular ligament, 
whereupon it divides into two laters] 
branches, which enter the tic 
plexus. It receives tributaries from 
the substance and surface of the 
nis. In front of the aeons 
igament it communicates with the 
internal pudic veins, The dorsal 
vein may commence as two lateral 
vessels in front, which unite at a 
variable distance from the root of 
the penis, 
he luteal, Seiatie, Obturator, 
and Jnternal Pudie Veins, save for 
the exception above noted in the 
case of the internal pudie vein, 
correspond with the arteries and 
arterial branches which they ac- 


Seay: 
he Prostatic Plexus surrounds 
the prostate, especially at its hase, 
sides, and in front, and lies beneath 
the sheath derived from the recto- 
vesical fascia. Besides the veins of 
the prostate it receives the dorsal 
vein of the penis in front, and com- 


munieates with the vesical and hemorrhoidal plexuses, It is frequently much 
enlarged and varicose in old men, and often contains phleboliths or vein-stones, 
The Vesical Plerus surrounds the bladder beneath tts peritoneal coat. It is 
particularly developed at the base and neck of the organ, where it communicates 
with the hemorrhoidal plexus, and with the prostatic plexus in the male, the 
vaginal plexus in the female, The prostatic and vesical plexuses open into the 
internal iliac veins by vessels passing from their lateral aspect. An abundant 
lexus of veins is often met with on the anterior surface of the bladder on open- 


ing that organ by the suprapubic incision. 


The Vaginal Plecus surrounds the lower part of the vagina, and communicates 


with the ve 
T 


id hemorrhoidal plexuses and with the veins of the uterus. 


he Ut E s in part through the ovarian veins, and in part 


through th 

daring preg: 
The Hemor 

of the rectum, 


through the 
the internal 


y the uterine arteries, It is much enlarged 


e mucous membrane of the lower part 


front of it, and empties 
al veins, which aceompany 


of the portal system 
her hemorrhoidal veins enter 
shed between the two 
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through this plexus. The veins of this plexus have no valves; hence the fre- 
quency of hemorrhoids from obstruction of the portal circulation in the liver, 


VEINS OF THE LOWER EXTREMITY. 


‘These, like the veins of the upper extremity, are divided into two sets, super- 
ficial and deep. 


Superficial Veins of the Lower Extremity (Figs. 550-552). 


These consist of two main trunks, internal and external, which commence 
in an arched plexus over the instep and on the dorsum of the foot, called the 
dorsal plexus. 

¢ Dorsal Plexus receives the dorsal digital veins 
and branches from the small but numerous plexiform 
veins of the sole, which pass up behind the clefts of 
the toes and around the outer and inner borders of 
the foot. The veins are provided with numerous 
valves, 

The Internal or Long Saphenous Vein commences 
at the inner part of the dorsal plexus, where it re- 
ceives a vein of large size from the inner side of the 
great toe, and ends in the femoral vein an inch and 
a half below the inguinal ligament, after perforating 
the eribriform fascia of the saphenous opening. In 
its course it ascends in front of the internal malleolus, 
along the inner side of the leg, with the internal 
saphenous nerve, then behind the internal condyle of 
the femur, and finally upward, forward, and somewhat 
outward on the inner and forepart of the thigh. It 
is joined by various superficial tributaries along its 
course, hy communicating branches from the deep 
veins of jthe sole, Jeg, and thigh, and, just below its 
termination, by the superficial circumflex iliae, super 
Jicial epigastric, and external pudic veins, which ae- 
company the arteries of the same name, and also in 
many eases by a large anterior branch, which ascends 
over the front of the thigh. This vein contains from 
seven to twenty valves, more numerous in the thigh 
than in the leg. 

The External or Short Saphenous Vein, com- 
mencing at the onter part of the dorsal plexus, 
ascends behind the external malleolus and then on 
the onter and back part of the leg, with the external 
saphenous nerve, to the lower part of the popliteal 
space, where it perforates the deep fase 2a ends in 

e popiieel vein, 

Jong its course it is joined by superficial radicles 
from the foot, the heel, and the back of the leg, and 
communicates with the deep veins at the ankle and 
in the leg. Near its termi) n a2 communicating 
branch usually rans upward and inward to the inter- 
nal saphenous vein, and sometimes forms the main 
outlet of the external saphenous vein. This vein 10, S\—Saperficial veins of 
contains from nine to fourteen valves. iis Sasaki Eb agee Sse 
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Deep Veins of the Lower Extremity. 


Below the knee the deep veins accompany the respective arteries in pairs, 
as ven comites. 

The single Popliteal Vein is formed by the junction of the venw comites of the 
anterior and posterior tibial arteries, near the lower border of the poplitens 





Pia, 1 —Supertictal veins of the dorsum: Fie, 552.—Superficial veins of the front of the right 
ofthe leg, (Testut,) thigh, “(Testut.) 


muscle, This vein lies superficial to its artery throughout, internal to it below, and 
external to it above, after crossing it obliquely. It receives radicles correspond- 
ing to the branches of the artery, and in addition the external saphenous vein, 
Two or three valves are usually present, After passing with its artery throngh 
the opening in the a i as the Femoral Veln up to 
the le canal, the femoral vein 
lies behind aid somew hat to the outer side of its artery, but, as it ascends, it 
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crosses er behind the artery, so as to be internal to it in the upper part of 
Scarpa’s triangle. It is joined by tributaries corresponding to the branches of 
the artery, except for the tributaries named as joining the upper end of the 
internal saphenous vein. Its tributaries include the Deep Femoral Vein (which 
ascends in front of its artery), and also, near its upper end, the internal saphenous 
vein. It contains three ur four valves, one of which is just above the opening 
of the deep femoral vein, and another just below the inguinal ligament. At its 
upper end it is separated internally from the craral canal by a thin septum of 
fascia, passing between the front and rear walls of the femoral sheath. 


THE FETAL CIRCULATION. 


As the foetus in the womb cannot use its alimentary tube or its respiratory 
apparatus for purposes of sustenance as the child does after birth, its support is 
accomplished by means of modifications in the blood-vascular 5: , certain 
devices being introduced which serve a temporary purpose, and, when no lon; 
of use, are suppressed. These parts are the placenta and umbilical cord, which 
are outside of the body of the foetus; and the continuation of the umbilical 
vein, the ductus venosus, the Eustachian valve, the foramen ovale, the ductus 
arteriosus, and the hypogustric arteries, which are contained in the body of the 
festus, After birth the extrafwetal parts decompose ; the foramen ovale is closed ; 
the Eustachian valve dwindles until, in the mature body, it is difficult to detect 
it; and the umbilical vein, the ductus venosus, the ductus arteriosus, and the 
pe aaies arteries shrink away into impervious, fibrous cords. 

placenta is an organ developed in the early part of pregnancy in close 
union with the inner surface of the uterus. It is composed of blood-vessels, and 
through it an interchange takes place between the blood of the mother and that 
of the developing child—the parent furnishing nutritious materials, the foetus 
giving up those that are excrementitious. 

blood is carried from the placenta through the umbilical cord to the 
fretus by the umbilical vein, which enters at the navel, and upward in the 
free margin of the faleiform ligament to the anterior border of the liver. It runs 
in the umbilical fissure on the under surface of the liver, gi by ii 
way to the left portions of the gland, and at the transverse 
which unites with the portal vein, From this point the umbilical vein is called 
the ductus venosus, and runs in the fissure at the left of the Spigelian lobe, leay- 
ing this to empty into the inferior vena cava, which receives also from the liver 
through the hepatic veins the blood brought into that organ by the umbilical and 

oa ates combined, and that which was distributed to its left portion. The 

inferior vena cava conveys from the lower limbs and the lower part of the trunk 
impure blood, which is now mingled with that from the liver, and the mixed 
stream flows to the right auricle of the heart. Entering at the lower part of this 
cavity, it is guided by the Eustachian valve, which is very lange in the foetus, 
across the cavity, through the foramen ovale into the left auricle, where a little 
impure blood from the pulmonary veins is mingled with it. It then passes into 
the left ventricle, and thence into the aorta, which carries almost all of it through 
the great branches of the arch to the head, neck, and upper limbs, though a little 
goes into the descending aorta and to the parts supplied by it. From the head, 
neck, and upper limbs the blood is returned through the superior vena eava to 
the right auricle, through which it passes with little or no mingling with the 
crossing stream from the inferior vena cava, enters the right ventricle, and is 
driven thence into the pulmonary artery. Only a little of this blood is sent to 
the lungs, however, these organs being functionless at this period ; but almost all 
of it passes through the ductus arteriosus, a vessel connecting the pulmonary 
artery at its bifurcation with the descending portion of the aortic arch. From 
the aorta a smal! part of the blood is carried to the lower limbs and the lower 
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THE LYMPHATIC SYSTEM. 


By F. H. GERRISH. 


HE lymphatic system begins in the microscopic crevices between the cells 

and fibres of almost all tissues. These diminutive are called * juice 
channels” or “juice canals,” because they are the receptacles of the fluids which 
exude from the adjacent blood-vessels and tissues. hey communicate very 
freely among themselves, and also with the beginnings of the capillary tubes, 
which are the radicles of the lymph-vessels (lymphatics), and into the latter they 
discharge their contents. 


THE LYMPH-VESSELS. 


The plan upon which the lymphatics are constructed is almost identical with 
that of the venous system. ‘The small vessels unite and form larger, these in 
turn act as the radicles of others of still greater size, and after this manner the 


yo. f8a.—Epltheliom Uning tymph- io. St Lymph-veasel laid open 


Jengihwise, showing arrangement 
valves. 


Fi 
veesel, | (estat 
rocess continues until the largest tubes are reached. There is constant increase 
in size and diminution in number from the periphery to the centre of the system. 
But the lymphatics are much smaller than the corresponding yeins. Upon the 
surface of the body frequent plexuses of minute vessels are found, which present 

an intricate and very delicate reticular appearance. 
All lymph-vessels contain Lymph, and those of the small intestine at certain 
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THE LYMPHATIC SYSTEM. 


By F. H. GERRISH. 


baste lymphatic system begins in the microscopic crevices between the cells 
and fibres of almost all tissues. These diminutive spaces are called “juice 
channels” or “juice canals,” because they are the receptacles of the fluids which 
exude from the adjacent blood-vessels and tissues. They communicate very 
freely among themselves, and also with the beginnings of the capillary tubes, 
which are the radicles of the lymph-vessels (lymphatics), and into the latter they 
discharge their contents. 


THE LYMPH-VESSELS. 


pla n upon which the lymphatics are constructed is almost identical with 
iirc of the venous system. The small vessels unite and form larger, these in 
turn act as the radicles of others of still greater size, and after this manner the 
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rocess continues until the largest tubes are reached. There is constant increase 
in size and diminution in number from the periphery to the centre of the system. 
But the lymphatics are much smaller than the corresponding veins. Upon the 
surface of the body frequent plexuses of minute vessels are found, which present 
an intricate and very delicate reticular appearance. 
All lymph-vessels contain lymph, and those of the small intestine at certain 
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times carry chyle also (see 57). The chyle-bearing lymphatics do not differ 
structurally from other vessels of the system ; but they are often called /acteals 
(literally “ Bee to milk i because, during the period of intestinal digestion, 
when they are filled with chyle, which is white, they look as if distended with 
milk, whose Latin name is /ac. 

The course of the fluid in the lymphatics is always from the periphery toward 
the centre, the materials being sucked up, as it were, in the distal parts of the 
body, and carried proximally. Consequently the lymphatic system is often spoken 
of as “the absorbent sys- 
tem.” But this is an 
undesirable name, inas= : ; 
much as the veins, also, = te —THonacie GucT 
do considerable absorption u 
work, 

A. close Denney 
has long been i 
between the lymphatics 
and the true serous mem- 
branes. These closed sacs 
are to be regarded as 
pa iously — expanded 
lymph-spaces, and are 
sometimes and appropri- 
ately called lymph-cham- 
bers, The true stomata 
of these serous membranes 
are the mouths of lymph- 
atic vessels, The recog- 
nition of this continuity 
of lymphatic and serous 
surfaces is of great physio- 
logic and pathologie im- 
portance. 

The Structure of 
Lymph-vessels.—The 
lymphaties resemble the 
veins in their structure, 
as well as in their arrange- 
ment, The smallest have 
but a single coat, com- 
posed of epithelial cells 
with notched edges, which 
fit accurately with those 
of the adjacent cells (Fig. 
553). The larger vessels Pra. 56~The thoracte duct and right lymphatfe duet. (Testut.) 
have three tunics :an inner 
one of epithelium (like that described above) and a little yellow fibrous tissue; a 
middle, made up of muscular and yellow fibrous tissues ; and an outer, consisting 
of white fibrous tissue, with wh is mixed a small amount of yellow. All 
of the couts are so thin as to be transparent. At very short intervals are 
valves, formed by folds of the lining membrane (Fig. 554), The position of a 
valve is marked by a circular constricti a aes bulge ; 





ASCENDING LUNE: 








and in this way a peculiar beaded or moniliform (“ necklace-like ”) appearance is 
produced. The valves he ent backward flow of the lymph. 
The lymphaties are divided into two sets, the superficial and the deep, accord- 


ing to their situation. The superficial /ymph-veasels course in the subeutaneous 
areolar tissue. In the limbs they are more abundant opon the inner and flexor 
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aspects than upon the outer and extensor. They are especially numerous at the 
junction of the skin with mucous membrane, deep ls accompany 
 blood-vessels. There is free communication between the vessels of the same 
set; but there is no connection between the superficial and deep, except ns they 
empty into the same nodes, 
timately the lymphatics end in veins; and thus the lymphatic system is 
seen to be an adjunet to the blood-vaseular system. The lymph mingles with the 
venous blood, and the leucocytes, which were lymph-corpuscles a moment ago, 
are colorless blood-corpuscles now. 4 
There are two points at which the nee is poured into the blood, one on each 
side, where the internal jugular and subclavian veins unite to form the brachio- 
cephalic (Fig. 556). On the right side the vessel, called the pa ees 
is an inch or less in length, and receives the lymph from the right side 
head, neck, and chest, the right lung, the right heart, the right upper limb, and 
the upper surface of the liver. A double yalve guards its proximal openii 
the left side the vessel, called the fest lymphatic duet, or, more commonly, the 
thoracic duct, is » lange trank, which has its tributaries In all portions of the body 
not just enumerated. The parts drained by each are suggested with practical 
accuracy by a glance at Fig. 555. The thoracic duct begins in a 
dilatation, the receptaculum chyli, situated in front of the second lum 
vertebra. It runs upward at the right of the aorta to the level of the fourth 
thoracic vertebra, where it passes behind that it vessel and the left subclavian 
artery, and then arches outward and downward to its termination. It is as lange 
as a gonse-quill, and from fifteen to eighteen inches long. It has numerous 
valves, a double one standing at its junction with the venous system, 


LYMPH-NODES 


AND OTHER LYMPHADENOID STRUCTURES. 

Besides the lymph-vessels, which have just been described, the lymphatic 
system comprises a sage amount of a compound tissue, known as lenoid 
tissue. The framework of this material is adenoid reticular tissue (see page 50), 
and in its meshes are irregular masses of leucocytes. This lymphadenoid tissue 
exists in several forms, which differ from each other mainly in the degree of their 
compactness, some being firm, well-defined, and encapsuled, others extremely 
diffuse, and still others presenting various Sar ied intermediate to these. 

Sometimes, as in the mucous membrane of the intestines, the peculiar material 
is infiltrated, has no clearly defined boundaries, and hence is called diffuse kia 
adenoid tissue. It is a mere network of adenoid reticular tissue enclosing color! 
corpuscles. A step beyond this condition occur small masses in the submucous 
or subserous membrane, distinctly defined, and encircled by a series of lymph- 
vessels. A typical example of this class is seen in the so-called solitary giants 
of the intestine. When a number of such bodies are grouped into a col at 
mass, the resulting structure is known as an agminated gland. Somewhat more 
distinct aggregations of lymphadenoid tissue, encased in a well-marked capsule, 
are frequently found located in small depressions in mucous membrane, illustra- 
tions of re seen in the tongue, the tonsils, and the pharynx. 

ly defined collections of lymphadenoid tissue are the fymph- 

but less appropriately, called lymphatic glands, They are 
not, as are th ies mentioned al connected directly with a mucous sur- 
face ; they al » furnished with a distinct capsule, which maintains their 
characteristic and they always occur in the course of lymph-veasels, 


LYMPH-NODES. 


A lymph-node (Fig. 557) is 4 small, roundish or ovoid body, situated in the 
course of a lymph-vessel. Upon its proximal aspect is usually a little depression 
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or noteh, called the hilum, at which its arteries enter, and its veins and efferent 
vessels emerge. The capsule of the node is composed mainly of white fibrous 
tissue, but has a slight admixture of smooth muscular tissue. From its inner 
surface trabeculae: (“little beams”) project toward the centre of the node, these 
being broad and shelf-like at the periphery, which is called the cortex (“bark”), 
but narrow and like slender rafters in the central portion, the medulla (“ pith”), 
Tn nS Peet eee Nee Ye these enclose com- 
pletely cireuamseribed, and thus, as in areolar tissue, 
there is free intercommunication between them, 


Fio. &*.—Portion of the medulla of ph-node. a a a, anasto- 
Fin, S%7—A lymiph-node with ite Be ther cortical trebetuley eiymptveti apltiany bised-Veasels: 

of the ra) 5 Ge eapillat ; 

afferent and effervnt tomels, (Testut,) ‘Tho lymptrcells in she situs are Hot shown. (Reeckiinghausen,) 


‘The irregular “ans are occupied by a rather solid mass of pulp, which, however, 
does not quite fill them, as it never touches the capsule and trabecule, but leaves 
@ narrow interval between itself and them. This open interval, which appears in 
a section of the node like a channel, is the 4ymph sinus, and is crossed by a network 
of delicate adenoid reticular tissue, which is continuous on the one hand with the 
trabecule or capsule, and on the other with a still finer plexus of the same char- 
acter, which pervades the pulp and forms the framework upon which the essential 
constituents of the pulp are supported (Fig. 558), 

The pulp or proper substance of the node is a mass of leucocytes, held together 
by the fine reticulum just mentioned. The cells at the periphery of the collection 
are in a condition of multiplication by karyokinesis, and it is believed that the 
newly formed cells are continually liberated into the lymph sinus. The lymph- 
adenoid tissue is well supplied with blood-vessels. 

The lymph sinus is a complicated series of freely communicating into 
which a number of lymph-vesse ar their contents, and from which a smaller 
number of lymph-vessels receive lymph, The inner coat of the entering (ajferent) 
and emerging ferent) newels is continuous with the epithelial lining of the 
lymph sinus and the epithelial co wz of the trabeculw which traverse it. ‘Thus 

re is no breach in the continuity of the surface over which the lymph flows, 
whether it is in the vessels or in the channels of the nodes. 

The nodes, with the exception of the superficial inguinal, are situated beneath 
the deep fascia, though not always under its immediate covering. All told, 
there may be nearly 700 nodes, of which the greatest part are in the chest- and 
belly-cavities, The face and neck have a considerable number, the limbs a few, 
and the brain-case none. In size they vary from that of a large bean to such 
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diminutiveness that they escape gross observation, unless they have become 
enlarged by disease. In the groin they can easily be felt, but not in the axilla, 
Those of very small size are called nodules. 

As age ereeps on, the lymphatic tissues undergo senile atrophy. The thymus 
land, whose nature is essentially lymphatic, diminishes and gecarally entirely 
isa before adult life. The ordinary lymph-nodes gradually shrink in old 

age, though they do not altogether vanish, and all of the other lymphatic struct- 
ures pursue a similar degenerative course. 

¢ effect of lymphadenoid tissue upon the lymph which passes through it is 
very marked. For example, the lymph which enters a node has fewer corpuscles 
selgRe albuminoid material than that which flows out of it. We thus see that 
the influence of the node is toward the enrichment of the lymph. Extraneous 
matters absorbed by the lymph-vessels from the juice-channels are caught in the 
reticular tissue, which crosses the sinus, and are detained temporarily or even 

‘manently. When these particles are bacteria they are liable to set up patho- 
logic processes. ‘The nodes act as sieves, which prevent to a considerable extent 

the infection of parts proximal to themselves. 

‘The great majority of the nodes are arranged in colonies, a few stand sing! 
by themselves. ‘Bach node or group of nodes receives lymph from fairly well- 
defined areas and parts. But at the periphery of these areas or parts abundant 
inosculation with vessels of contiguous regions occurs, and along the boundary 
lines the lymph may flow into one or the other, or even into both sets of vessels. 
A single organ may be supplied with lymph-vessels which are tribul to two. 
or even more groups of nodes, as, for example, the uterus, the mamma, the penis, 
the pericardium. 

t is of great importance that the sources of supply of lymph for each colony 
of nodes should be well understood, on account of ‘here frequent infection by the 
absorption of disease materials. When a single node or colony is invaded by 


thologic germs, attention is immediately directed to the region in which must 
iat the 


soug! lesion by which toxic material has been introduced. Consequently, 
it is evident that the most useful, because the most practical, method of studying 
the lymphatic system is to ascertain what groups of nodes there are, and what 
vessels are tributary to each of them, The accompanying di s have been 
devised with the idea of supplementing the verbal Neacriptions fy graphic repre- 
sentations, and of enabling one to sce at a glance what region or regions to 
examine for lesions when any particular colony of nodes is diseased. Ax has 
been already remarked, the frequent anastomoses of vessels at the boundaries of 
contiguous regions should be borne in mind ; and additionally it must be remem= 
bered that the nodes of each group communicate freely with each other, and that 
every cluster of nodes is more or ta intimately connected with its neighbors, 

e nodes will now be studied systematically according to the regions in which 
they are situated, anwill be taken up in the following order : nodes of the head 
and neck; nodes of the upper limb; nodes of the lower limb; nodes of the 
thorax ; nodes of the abdomen. 

Tn every surgical operation involving the cutting of soft parts, lymphatic 

c necessarily severed ; but, unless the thoracic duct or the right lym 

nded (and these accidents are very rare) the results are trivial. 

nerally are so small and so delicate that it is impossible to 

normal conditior nd, consequently, it is impracticable to 

i ore, it seems undesirable to parte the following descriptions 

with the ex: pursued by the majority of the small lymphatics. The 

situation of th of nodes will be described, the areas and organs 

which drain into each , and the destination of its efferents mentioned ; 
and these are the « n ora | points of the subject. 
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THE NODES OF THE HEAD AND NECK 
and their Tributary Vessels. 

The nodes of the head and neck (Figs. 559, 560) are so intimately associated 
that it is most convenient to consider them together, 

‘The Deep Cervical Nodes.—The most numerous series is the deep cervical chain, 
which lies along the course of the internal jugular Into this group, either 
directly or indirectly, is poured the lymph from the entire head and Ses It is 
divided into two sets—the upper deep cervical and the lower deep cervieal—the 
first extending from the base of the skull to the level of the upper border of the 
thyroid cartilage, the second reaching from that line to the clavicle. The upper 
deep cervical nodes receive immediately the efferents of the parotid, the internal 
maxillary, the submaxillary, the suprahyoid, and the lingual nodes, and the 
vessels from the deep muscles of the Read and neck, the tonsil, the thyroid body, 
the lower part of the pharynx, and the upper portion of the larynx. The lower 
deep cervical nodes take the lymph from the upper deep cervical and the super- 
ficial cervical, the lower part of the larynx and thyroid, the upper parts of the 















Fig. @—The lymph-nodes of the neck und upper part of the thorax. (Testut.) 


trachea and esophagus, and the inferior portions of the neck. The efferents 
of the deep cervical nodes connect with the superior mediastinal and axillary 
nodes. 

The Superficial Cervical Nodes. 
of the external jugular vein, occupy 
afferents come from the suboce and subni ary nodes, the integu- 
ment of the neck and that of the external ear. Their efferents run to the lower 
deep cervical. 





ical nodes follow the line 
le of the neck. Their 
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The Suboccipital Nodes lie just below the superior curved line of the occipital 
bone, taking lymph from the back part of the scalp, and passing it along to the 
mastoid and superficial cervical nodes. 

The Mastoid Nodes are located behind the ear, drain the scalp in that region, 
and receive efferents from the suboccipital nodes. Their lymph goes to the super- 
ficial cervical, % 

The Submaxillary Nodes form 
a chain below and about parallel ogee cenvicas nove 
with the under margin of the man- 
dible. ‘They gather the lymph 
from the submaxillary and sub- 
lingual salivary glands, the lips, 
the front part of the tongue, the 
floor of the mouth, the nose, the 
frontal region, and the nasal half 
of both eyelids. The buccal 
nodes, which are situated upon 
the outer surface of the buecina- 
tor muscle, interrupt the flow in 
some of the vessels that bring 
lymph from the fore part of the 
face. The efferents of the sub- 
maxillary nodes empty into the 
upper deep cervical and the super- 
ficial cervical. - EPICONDYLAR NODE 

The Suprahyoid Nodes, which j 
lie between the anterior bellies 
of the digastric muscles, are some- 
times counted as belonging to the 
submaxillary group. They col- 
lect lymph from the middle of 
the lower lip and from the chin, 
and pour it into the upper deep 
cervical, 

‘The Parotid Nodes are situated 
in the region of the ear, some 
being superficial to the great sali- 
vary gland, and others being deep 
in its substance. They derive 
their lymph from the outer sur- 
face of the cheek, the outer half 
of the lids, the brow, the parietal 
and temporal regions, all of the 
parts within the brain-case, and 
the post-pharyngeal nodes, They 
excl the lymph to the upper deep 
cervical nodes. (Walsham says 
that their efferents term| in 4 
the submaxillary and superficial rio, s61—rhe nodes and vessels of the upper Iimb. (Testut) 
cervical.) 

‘The Post-pharyngeal Nodes are placed behind the uppermost part of the phar- 
ynx. Their lymph comes from the hind part of the nasal cavity, the roof of the 
pharynx, and the prevertebral my nd goes to the parotid nodes. 

The Internal Maxillary Nodes are situated at the side of the anterior part of 
the pharynx. Their afferents lymph from the orbit, the greater part of the 
nasal cavity, the upper jaw, th of the mouth, the soft palate, the deep sur- 
face of the cheek, and the i <; and their efferents 
carry the lymph to the upper d 4 
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‘The Lingual Nodes, located on the side of the tongue, get their lymph from the 
back part of that organ, and empty it into the upper deep cervical n 


THE NODES OF THE UPPER LIMB 
and their Tributary Vessels. 


The Axillary Nodes (Figs. 561, 562) comprise four tolerably distinct groups : 
the axillary proper, arranged around the great vessels of the armpit ; the pectoral, 
in the course of the long thoracic artery ; the subscapular, along the subscapular 
artery ; and the subclavian, on the costo-coracoid membrane, between the deltoid 
and greater pectoral muscles. There exists a free communication not only be- 
tween the nodes of each set, but between the different Broupe j so that infection 
of any one may extend to all of the others. The efferents of all of these groups 
discharge into the thoracie duct or the right lymphatic duct. 

The proper axillary nodes collect the lymph from the epicondylar node, the 
entire arm, except the surface of the outer side, and all of the forearm and hand, 
except a portion of the surface which drains into the epicondylar node, 


Forearm and Hand 


Fic, 962—Diagram of the nodes of the right upper limb and their superficial tribntaries, showing the areas 
drained by each group. Deepstructures in red, superficial in black, WMG) = 


‘The pectoral nodes drain the greater part of the mammary gland, the integu- 
ments of the side and front of the chest, and those of the abdomen above the 
level of the navel. 

The subsepular nodes receive lymph from the superficies of the back of the 
neck, the shoulder, and most of the trunk above the crest of the ilium. 

‘The subclavian nodes derive their lymph from the skin of the deltoid region 
and the outer aspect of the arm, They connect with the deep cervical. 
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The Epicondylar Node, situated aboye the internal condyle of the humerus, 
gets its lymph from the inner portion of the surface of the hand and forearm, 
and its efferents carry it to the proper axillary nodes, 


THE NODES OF THE LOWER LIMB 
and their Tributary Vessels, 


The nodes of the lower limb (Figs, 563, 564) are 
the superficial and deep inguinal, the popliteal, and 
the gluteal, 

fhe Superficial Inguinal Nodes are arranged in two 
series—a superior or oblique, and an inferior or 
vertical, 

The superior set ix situated close to the inguinal 
ligament, and is subdivided into three groups—the ex- 
ternal, the middle, and the internal—each comprising 
about three nodes. Their lymph comes from the 
integuments of the buttock and the skin around the 
anus, the lower and outer part of the back above the 


Urethra and Ponts, 
(im fomate: Urethra, Vuloa, and 
Tower third of Vagina) 


Thigh 


POPLITRAL 


Foot and beg 

9 gram of the superficial Inguinal and the popliteal 

‘side and thelr superficial tributaries, showing arcas 

Fi, 143.—The nodes and yeasels drained by subgroup. Deep structures in red, superficial i 
of the lower limb, (Testut.) black, Frequent variations in dotted ines. (P. H. G.) 


buttock, the belly below the level of the navel, and the penis (Fig. 565) ; also 
from the distal portion of the uret both sexes, and from the vulva and the 
lower third of the vagina in the fer The scrotum and the superficial portion 
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of the perineum frequently drain into this set ; and occasionally vessels from the 
uterus end in it. 

‘The inferior set is situated at the saphenous opening. It takes the lymph 
from the superficial parts of the thigh, and of the entire leg and foot, except their 
outer side; also from the scrotum and the integuments of the perineum, and 
sometimes the , Vulva, urethra, and lower part of the vagina, 

‘The superficial inguinal nodes discharge partly into the deep inguinal and 
partly into the external iliac. 

‘The Popliteal Nodes, located deeply in the ham-space, get their lymph from the 
surface of the outer side of the leg and foot, and the deep structures of the same 
segments of the limb. Their efferents join the deep lymphatic vessels of the leg. 

‘The Deep Inguinal Nodes are grouped around the upper end of the femoral 
artery and vein. Their afferent vessels come from the superficial inguinal nodes 
and from the deep structures of the greater part of the limb ; and their efferents 
run to the external iliac nodes. 

The Gluteal Nodes, lying near the pyriformis muscle, derive their lymph from 
the deep parts of the buttocks, and transmit it to the internal iliac re 


PLEXUS ON CIRCULAR VESSELS SUPERFICIAL 
CLANS A AAMOUND CERVIX FARCIA vessels 


y 
MEDIAN TRUNK 
Fi. 645,—The lymph-ressels of the penis. (Testut.) 


THE NODES OF THE THORAX 
and their Tributary Vessels. 

The nodes of the thoracic cavity (Fig. 566) are all deep, and derive their 
lymph from deep structures; that is, not at all from integumentary organs, They 
are disposed in the following groups: the sternal, the intercostal, the anterior 
mediastinal, the posterior mediastinal, the superior mediastinal, the bronchial, 
and the vena-caval. They dischange into the thoracie and right lymphatic ducts, 

The Sternal Nodes lie in the spaces between the costal cartilages close to the 
borders of the breast-bone. Lymph flows to them from the deep portions of the 
mammary glands, from the anterior and lateral walls of the chest, from the upper 
part of the front and sides of the abdominal walls, from the diaphragm, and from 
the anterior mediastinal nodes. 

_—The Intercostal Nodes are Jodged in the hindmost part of the intercostal spaces. 
They drain the thoracic part of the spinal canal, the costal pleurm, and the poste- 
rior and lateral portions of the chest-walls. 

The Anterior Mediastinal Nodes are situated in front of the heart. Their 
lymph comes from the pericardium, the diaphragm, the liver, and the sternal 
nodes, and goes partly directly to the great terminal vessels of the system, and 

al and sternal nodes, 


jal nodes, 
ie in front of the arch of the aorta, Their 
tributari h the heart, the pericardium, the anterior 
mediastinal shial nodes. There is a direct connection between this 
group and the deep ce: nodes. 
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‘The Bronchial Nodes (Fig. 559), gathered at the roots of the lungs, take lym 
from the lu) the pulmonary pleurwe, the lower part of the trachea, the bronchi, 
the eoaakiniees and the sd ae and communicate with the superior and the 
posterior mediastinal nodes. 

The Vena-caval Nodes, few and small, are placed close to the upper end of the 
inferior vena cava. Vessels from the upper and hind part of the liver perforate 
the diaphragm, and discharge into them. 


THE NODES OF THE ABDOMEN 
and their Tributary Vessels. 

Like the thoracic, the abdominal nodes (Fig. 565) are all deep, and, with a 
single exception, their immediate source of ah is other than superficial. They 
are arranged in the following groups: the mesenteric, the mesocolic, the cwliac, 
the hepatic, the gastric, the splenic, 
the median lumbar, the ieee Jum- 
bar, the external iliac, the internal 
iliac, the sacral, and the rectal. 

‘The Mesenteric Nodes (ig. 567), 
lodged between the layers of the 
mesentery, take the lymph from the 
small intestines through the lacteal 
vessels. They discharge by a large 
trank into the receptaculum chyli. 

The Owliac Nodes, grouped in 
the region of the cceliac axis, re- 
ceive lymph from the liver and 
the gall-bladder, the stomach, the 

pene the spleen, and the great 
omentum, and empty it into the efferent trank of the mesenteric, In the course 
of the vessels which carry lymph from the liver, stomach, and spleen to this grow 
are small nodes, called respectively hepatic nodes, gastrie nodes, and splenic nodes. 

‘The Mesocolic Nodes lie between the layers of the mesocolon. Their afferents 
come from the cecum, the ascending and transverse colon, and the ce portion 
of the descending colon ; and their efferents run to the mesenteric efferent trank. 

‘The Modian Lumbar Nodes are situated close to the abdominal aorta. Their 
supply of lymph comes from the body of the uterus, the ovaries and the Fallo- 

ian tubes, the testicles, the kidneys, the ureters, the diaphragm, the suprarenal 

ies, the external iliac, internal iliac, sacral and lateral lumbar pat and 

the trunk by which the’ to the receptaculum is joined by the efferents 
of the lower part of th and the whole of the sigmoid eolon. 

‘The Lateral Lumbar Nodes lic in the spaces between the transverse processes 
of the lumbar vertebra, ‘Their afferents come from the lower part of the spinal 
canal, and the dorsal and lateral portions of the abdominal walls; and their 
efferents run to the median lumbar nodes and the receptaculum. 

The External Iliac Nodes, situated along the line of the external iliae vessels, 
take lymph from the ventral and lateral parts of the walls of the abdomen, and 
from the superficial and deep inguinal nodes, They have a communication with 
the internal iliac nodes, and discharge jnto the median lumbar. 

The Internal Tiac Nodes, lying around the internal iliac vessels, have tribu- 
taries from the deep parts of the penis, the proximal portion of the urethra, the 
bladder, the prostate, the neck of the uterus, the upper two-thirds of the vagina, 
the deep layers of the perineum, the pelvic muscles, the adductor region of the 
thigh, and the gluteal nodes. They send their lymph to the median lumbar 
nodes, and have connection with the external iliac. 

‘The Sacral Nodes, situated in the curve of the sacrum, have afferents from the 
dorsal and lateral pelvic parietes and from the rectal nodes, which take their 
lymph from the rectum. 





Fi. 567,—Mesentoric nodes, (Testut.) 








THE CEREBRO-SPINAL AXIS. 


By F, H. GERRISH. 


IpPHE great nervous mass which occupies the main cavity of the cranium is 
known as the encephalon (‘in the head”) or brain; and the prolongation of 
this, which is lodged in the canal made by the vertebre and the cartilaginous plates 
between them, is called the myelon (“ marrow”) or spinal cord. Radiating from 
these structures are many cords, called nerves ; 
and this fact suggested the name azis for these 
combined central organs, the distinguishing 


Ny 


Fic. 569.—Diagram of the conversion of the dorsal 
groove into a canal. 


adjective cerebro-spinal, which is usually asso- 
ciated with the noun, deriving its first part from 
“cerebrum,” which is the 
most conspicuous portion 
of the encephalon, and 
its last part from the 
column of bones in which 
the myelon is located 
(Fig. 568). 

The — cerebro-xpinal 
axis is first observed in 
the embryo as a_ longi- 
tudinal groove on its dor- 
sal aspect. Its edges 
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Fi. 568—Semidiagrammatic view of ¥ : ABE 
the Serebrospinal auig iefvside. (restut) grow up at the sides, 


curve toward the mid- 
line, meet there, and fuse together (Fig. 569). The result 
is that the gutter is changed into a tube. One end of the 
tube enlarges into a sac, and this develops into the enceph- 


SPINAL CORD 





alon (Fig. 570). The remainder of the tube becomes the 
spinal cord. The cavity of the encephalon is always con- 
tinuous with that of the spinal cord. 

Great changes take place in both parts, especially in 
the encephalon ; but throughout these modifications, cer- 
tain things are almost invariable, In nearly all of the 
amazing complications of encephalic growth, three things remain as in the simplest 
form of encephalon in the embryo: (1) a cavity-wall of nervous tissue ; (2) a 

33 aye 








Fic, 670.—Diagram of first 
stage of axial cavity. 
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lining of epithelium ; and (3) a membranous covering, which is essentially a net- 
work of blood-vessels Fig. 571). 

(1) The nervous substance is gray, or white, or both of these. In different 
parts this nervous wall reccives distinguishing names—gyrus, lamina, nucleus, 
commissure, ete. 

2) The lining is serous in character, and secretes a watery fluid, which 

lerately the entire cavity. The membrane is called ependyma, or merely 


PIA 
Qe 


—Diagram of transverse section of never nctionofazle 
ro-spinal tion of thi 
ae la oF See ah sty Start caena ae a 


(“garment By The fluid is called se fluid, cephalo-rachidian 
1 as (toads ine”) fluid, or neurolymph (“ nerve-water 
(3) ‘the covering ‘sends nutrient vessels into the ia of the wall, and is 
called the pia, or ie mater (“the tender mother”), 
The solid wall may grow to « thickness of several inches, it may dwindle 
to the thinness of paper, or it may even disappear altogether (Fig. 572); 
but endyma and pia are persistent. The endyma is a perfect shut sac, save 
for three diminutive apertures by 
which a communication is estab 
lished with another serous cavity 
lying outside of the axis. Real 
comprehension of the subject can- 
SECOND not be acquired without apprecia- 
VESICLE tion of these pri itions, 
here repeated ; that ang ye encephaton 
aiiae ix a hollow organ, filled with fluid ; 
pean ieRete that it has everywhere a serous tin 
whigus ing; that it has a vascular 
for its outer investment ; and that it 
wibove FOURTH has nearly ev erywhere between its lin- 
skeerintts VESICLE ing and its covering a solid wall of 
nervous tissue, which varies im- 
FIFTH mensely in thickness in different 
VESICLE parts, 

The encephalon, at first a single 
vesicle, s00n becomes elongated, and 
then constricted circularly and 

tthe deeply at two e stant. points, 

Melis SF 6. Tn this way three sesondary wenolel 

: ned (Fig. 573). "They do 
not, howev ag remain in this condition ; for, while the middle one continues 
single, the ‘one and the rear one are soon constricted transversely and 
divided, each forming two. Thus, there is a series of five vesicles of sub- 


FIRST 
VESICLE 


u 
‘vesicles of the bra 
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stantially equal size, whose cavities communicate through central (Fig. 
574), These five vesicles are the primary forms of the five divisions 
3 ar encephalon, and are named in order, from Lnaiey ward, Etcuey as 
lon, die y_ mesencephalon, ) an - inst 
and Tepe rae tendency in the developed state to Scare their original con- 
dition of unity, and the same is true of the fourth and fifth; but the third remains 
single and distinct from its earliest appearance to its most complete rab tare 
ernacular names also are given them—forebrain, betweenbrain, midbrain, 
hindbrain, afterbrain—but only the first of them is so clearly descriptive as to 
convey infallibly the idea intended, and it would be better to discard them for 
the technical appellations, which, while etymologically not greatly superior, are 
widely used by the scientific with definite meanings, and are ea by all 
avatomists. 

When these vesicles are first observed, they are, as has been said, about equal 
in size and very similar in form ; but the likeness which they bear to each other 
does not long continue: they grow at very different rates of speed, and, when 
fully developed, are so dissimilar in appearance that it is difficult to understand 
that they could have been of almost identical shape and bulk at any former 
nee Some parts which are brought into close contact with others, seem to 
beds while others, in nearly similar conditions, undergo shrinkage, and finally 

isappear. 


THE CAVITY OF THE CEREBRO-SPINAL AXIS. 


Let us first consider the cavity of the cerebro-spinal axis, ignoring for the 
while the enelosing walls ; and, when we have gained a comprehension of this, 
we can proceed more understandingly to the study of the surrounding solid material. 

Suppose the cavities of the five encephalic vesicles to be of equal size, and 
that of the spinal cord to be a cylindrical continuation from the fifth or hindmost 
vesicle. We have then, to start with, a series of chambers, cach communicating 
freely with the one next behind it. This continuity of the cavities is always 
maintained, even though 
the original chambers un- 
dergo alterations of form 
so prodigious that only a 
very slight resemblance to 
the primitive shape re- 


mains. 

For the sake of sim- 
plification we will first _* 
examine the subject dia~ ae 


FIRST FIRST 
VESICLE VESICLE 


\ SECOND 
grammatically, taking the vesicre } { VESICLE } 
vesicles one by one in 

ilar order ; and, in con-  jorsufonef tne porte, '* of the bodies ut fe lateral ventricles 
ring each, we will 
ignore as far as possible the changes which in nature take place in its immediate 
neighbors synchronously with those in itself. 

‘o begin with we have the first vesicle, the most anterior—the prosencephalon 
—which ultimately becomes the cerebral hemispheres, From the upper and 
front part of its globular ¢ ch side a little sprout is put forth (Fig. 
575). The distal end of th ion enlarges, and becomes of much greater 
size than the parent cavity (F 5). Then each of the new appendages sends 
out a prolongation forward, a second backward, and a third which curls sidewi 
and downward. These, from their shape, are called horns or cornua ( 

Tn this process of enlargement the original vesicle is so far outgrown by its off- 
shoots that i¢ i6.in great danger of being lost sight of, ‘The chief cavity on each 
side is called a ventricle, and, from its being at the side, lateral, Of the lateral 
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ventricle the main part is known as the ody, and the prolongations from it are 
named respectively anterior horn, middle or descending horn, and posterior horn. 
‘The original sprout now serves for a of communication between the 

imary vesicle and the ventricle, and is known commonly as the foramen 

fonro; but it is better designated as porta (‘the doorway”). The ee 
cavity of the vesicle, now subordinate in extent to the large chambers to which 
it has given rise, is called aula (“the hall”), Thus we have from the foal of 
the first vesicle the following parts: the aula in the centre, and on each side a 
porta, and a lateral ventricle with its three horns (Figs. 6577, 578). Notice that 
the aula is distinctly below the plane of the body of the ventricle, and that the 
middle horn descends to a level much below that of the aula. 


FIRST 
VESICLE 


(AULA) 


BODY OF 
LATERAL VENTRICLE 


SECOND 
VESICLE 


iG, 877.—Diagram of the full development of the lateral ventricles and their cornua~view from above. 


Passing to the cavity of the second encephalic vesiele—the diencephalon—we 
find that it considerably outgrows the aula, which is just in front of it. Its 
enlargement is very slight sidewise and is almost entirely up-and-down and 
backward, as if the vesicle had been squeezed between two vertical planes at the 
sides (Figs. 579, 580). The result of this development is to make the second 
vesicle a long, deep, narrow chink in the middle line—a fore-and-aft median 
erevice, with the aula in front and the third vesicle behind. The original con- 
striction between this cavity and that of the first vesicle becomes practically 


SaTenion BODY OF 
wORm LATERAL VENTRICLE 


VESICLE VESICLE 
er 


Fin, 678.—Same as Fig. 577~—view from the left side. 


obliterated, and, consequently, the cavities of the aula and the second vesicle merge 
into one, the greater portion of which is contributed by the second vesicle, that 
furnished by the first vesicle being located at the upper and fore pee This 
composite cavity, made of the whole of the second aad a part of the first vesicle, 
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is usually called the third ventricle, the first and second ventricles being the 
lateral, which are never designated in a numerical way, but always as right 
lateral ventricle and left lateral ventricle. Tt will now be seen that the third 
ventricle communicates with each lateral ventricle by a separate porta. 

Next we study the any of the third en ic vesicle—the mesencephalon. 
This assumes a shape as if it were stretched between its neighbor in front and 
the one behind: it is drawn out into a small tube, and thus constitutes a long 
and narrow channel from the vesicle before to that behind (Fig. 681). Tt is 
named the aqueduct Mabe ii—from Sylvius, a celebrated anatomist), 

and also by another name, which will be better understood 
Tf ei eel of th fourth encephalio vesicle—the loi 
cavity of the fourth en ie venic nee] 7 

A da —instead Heating its globular shape, is i sac 

flattened from above downward, as if it had 


been compressed between plane surfaces applied SECOND 
obliquely’ to fighiloeealt andl year A, VESICLE 


x == 
Finst , is al 
VESICLE . 
SECOND ihe 
VESICLE 
THIRD FOURTH 


f VESICLE \ VESICLE 
' 


SECOND VESICLE 


THIRD VESICLE 


Fro. S79. —Diagram Fro. 40.—Same as Fig. 679—view from left side. sorta ot 
ef changes f md in of changes in third 
wevielo“ view” from vealele. 


and it is widened out behind, assuming a triangular form, the apex being for- 
ward (Figs, 582, 583). A little of the constriction between it and the fifth 
vesicle is still observable, even in the developed condition. 

The cavity of the fifth encephalic vesicle—the metencephalon—unde 
changes in its fore part almost identieal with those 
experienced by that of the fourth; but the triangle 
which it forms has its base forward, applied to the 
base of the triangle of the fourth vesicle, and its apex 
backward, and the obliquity of the surfaces is op] 
site to that of those of the fourth (Figs 584, 25). 
Thus, the two vesicles form a single shallow cavity 


tune 
VESICLE 


—_— 
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FOURTH ~ 

REDESE See 
THIRD FIFTH 

Vestcue FOURTH VESICLE oT 


FietH 
VESICLE } ce 
Fin, 6€2.—Dingram of changes —_—“Fin, sh Diagram of changes in fourth vesicle—view from left side. 
tn fourth vesicle view frat above. 


of rhomboidal form, when viewed from above. The hind part of this fifth vesi- 
cle is drawn out into a tube, and is continuous with the cavity of the myelon, 
‘The combined cavities of the fourth and fifth vesicles form what is commonly 
known as the fourth ventricle. We note that this fourth ventricle is connected 
with the third ventricle by the aqueduct, the other name of which, promised 
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abovs peer ean ted. It is iter a tertio ad ventricuticm (“ the 
passage fn the Roger fourth ventricle”), a Soe wine ee oe 
iptiveness, but with the fault of tiresome length. 


FOURTH 
VESICLE 


FIFTH 
VESICLE 


BODY OF LEFT 
LATERAL VENTRICLE. 


BODY OF RIGHT 
LATERAL VENTRICLE. 


TERIOR 
HORN 


¢ 
S 
133 
z 


POS: 


tek ge SS4 Diagram of changes in fith ventelo— 

The cavity of the iy hein or spinal cord 
retains its all cylindrical shape, and 
is called the central eanal of the spinal cord. 
It is continuous at its cephalic end with 
the fourth ventricle. 

‘The preceding diagrams have been drawn 
as if all of the vesicles were upon the same 
plane, for the sake of simplicity ; but, durin; 
their synchronous development, a mark 


F ——— 


vestcte FIFTH VESICLE 


Fro, 685 —Diagram of changes in fifth vexicle—view from 
Ie side. 
curve with a ventral concavity takes place 


at about the junction of the third ventricle 
and thi nedu nd thus the long axis 


CENTRAL CANAL OF SPINAL CORD 


Fra. £6.—Dingram of entire cavity of gere- 
“prosploal exisview froin eb0¥es 


present in a diagrammatic man- 
reached by the developmental 


nt cavities, when fully formed, 
nade by filling them with a 
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liquid material, which solidified on standing. The surrounding solid tissue 
baie removed, we obtain a perfect cast of the general ventricular cavity, as the 
combined chambers and tubes of the encephalon are called. 

The general ventricular cavity is modenutely filled with a serous fluid, the 
cerebro-spinal, which mingles with the fluid occupying the serous space outsi 
of the encephalie mass through a small hole, the foramen of Magendie (metapore), 
in the roof of the fourth ventricle. 

To illustrate the complexity and also the continuity of this cavity of the 
encephalon, imagine the kee course 
which a small, aquatic insect must pur- 
sue in going from the apex of the 
middle horn of the lateral ventricle to 
the canal of the spinal cord, without 
leaving the cavity. First it would 
swim ontward, and then successively 
backward, upward, inward, and for- 
ward, following the peculiar curves of 
the middle horn, before it could reach 
the body, the main hall, of the lateral 
ventricle, It would then pass forward 
and upward, for the floor of the ven- 
tricle slopes down from its front end, 

At the median side of the fore part of 

the ventricle, just at the beginning of 

the anterior horn, the little creature 

would work its way through the porta, 

a brief p -way, which would let 

the traveller down into the third ven- 

tricle. Coursing backward through this 

deep crevice to its hind end, a narrow 

channel, te sare would be pied 

and trave! in a direction backwa: 7 

and downward. Emerging from this view toms saves (restugy ) TuTeUMe eavlir— 
contracted , it would find itself 

in the shallow fourth ventricle, the long axis of which is somewhat backward, 
but more downward. Going from one end of this chamber to the other, it would 
arrive finally in the central canal of the spinal cord. 


OF MONRO 


Pra. 568.—Cast of left Interal and third ventricles, from left side. (Testut.) 


THE WALLS OF THE CEREBRO-SPINAL AXIS. 


Having now obtained an adequate idea of the cavity of the cerebro-spinal 
axis we proceed to study the wall. +h enclose this space. As has been said, 
they are composed of nervous tissu 
with pia. The mass thus i 
Thus, we will take successively the 
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spinal cord (Fig. 589). The several sections of the encephalon in their developed 
condition are commonly known by names other than those given to the primary 
vesicles, with a single exception. The walls of each lateral ventricle constitute a 
cerebral hemis , the two hemispheres making the cerebrum ; the region of the 
third ventricle is known as the thalamencephalon, on account of its walls consist~ 
ing to a very large extent of two it bodies called thalami; the aqueduct is 
enc! in a nervous mass, which is often known by its original name, mesen~ 
cephalon, sometimes as the isthmus, from its forming a connecting bond between 
pad ache before and those behind it, and, perhaps most freq! ly, as the ervra 

i (“the legs of the cerebrum”), from the stalk-like appearance of its 
ventral portion; and the fourth ventricle is surrounded by nervous masses 0 
differentiated from cach other that they are not designated by a single collective 
term, but are referred to as separate o . OF these the principal are the 
cerebellum (the little cerebrum ” or * little brain”), the pons te the bridge” or 
“the bridge of Varolius”), and the medulla peers (“the oblong marrow”), 
also called by either of its names singly—preferably by the latter, as this gives 


REGION OF THE 
LATERAL 
VENTRICLES 
REGION OF THE 
THIRD VENTRICLE 
REGION OF THE AQUEDUCT 


REGION OF THE 
FOURTH VENTRICLE 


REGION OF THE 
CENTRAL CANAL OF 


THE SPINAL CORD 


+, = Fia, S8.—Tagram to show the relations of the cavity to the principal divisions of the axis. 


| “no suggestion of the medulla spinalis (“the spinal marrow”), a name formerly 
| Seeemuch used instead of spinal cord, which is the final segment of the cerebro-spinal 
is, an unds the central canal of the spinal cord. 
» proportion and disposition of the gray and white nervous matter 
nt in the various parts. For example, in the cord the gray oceu- 
ral position, while in the cerebrum the greater part of this kind 
material is at t face, In the encephalon we find also many collections of 
gray nervous tissue, which seem to casual observation isolated, and independent 
of the gray at the surface and of the rather regular, continnons, and onderly 
arranged gray substance of the cord. The white nervons tissue is somewhat 
more easily u 0 we can trace a continuity in its mass for very con- 
siderable distan leed, practically from one extremity of the axis to the 
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other. Beginning our inspection in the cord, we follow the fibres snecessivel: 
into and th “ihe regions of the fourth ventricle, of the aqueduct, of the thinl 
ventricle, and into the region of the lateral ventricles, where we find them 
ending in the gray matter of the very surface of the cerebram. 


A Diagrammatic Description of the Brain. 

The relations of the primary ents of the encephalon in their fully devel- 
oped state are so complex that a diagrammatic presentation of the subject is a 
helpful introduction to its fuller study. 

‘The First Vesicle —Ax would be expected from the great size and wide expan= 
sien of its cavity, the first vesicle attains a volume far in excess of that reached 
by any other ; indeed, so large does it become that its bulk surpasses that of all 

© others together, and it overlaps them to such an extent as to conceal them eom- 
pletely in the view from above. Imagine it growing as the eavity has been repre- 
sented to spread out—its central part (the aula) increasing little, the lateral portions 
much—and suppose that in the median line the wall is relatively very thin, and 
almost everywhere else very thick, The result is that there is an immense mass on 
cach side, the two separated by a deep fore-and-afi cleft, and held together by 
bands near the bottom of this dividing fissure. As in all other parts of the 
encephalon, there is substantially a bilateral SEmEy in these structures; that 
is, the portion on one side is a reversed repetition of that on the opposite side. 
Seen from above each s by its form a half-globe; and, although the 
resemblance is not observed from other points of view, the name hemi: is 
given to these cerebral masses, If the encephalon is cut in two exactly in the 


¥1G, £4).—Diagram to show the relations of the parts developed from the first vesicle to the parts developed 
from the second vesicle. The hemisphere fe Ulted forward. (iH. G.) Le - 


middle line, and an inspection is made of the left surface of the right half, we 
have such a view of the first and nd vesicles as is shown in Fig, 590, only 
that the diagram, instead of displaying them contact, a8 they lie in nature, 
represents the upper of the two segments as if nearly separated from the lower 
by a tilting ea its hind end and a corresponding depressing of its front, the 
pivotal point being the region of the porta (foramen of Monro), represented by a 
circle at the left of the label “ thalamus” and a little above it. The red line indi- 
cates pia. Between the porta and the label is the aula (the median portion of the 
first Taraneh from the front and npper part of which the porta opens into the lat- 
eral ventricle. The aula and all above and in front of it is cerebrum, the develop- 
ment of the first vesicle. Observe that the pia is applied to the hemisphere and 
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is reflected from it to the thalamus, which constitutes the main portion of the 
wall of the second vesicle. The marked callosum is the cut surface of 
great bond of union between the spheres. This body reaches far into the 
substance of the hemisphere, and forms the roof of the lateral ventricle. In 
the picture all above, before, and behind the callosum is free surface of the hemi- 
sphere, not cut by the median incision. A little below the callosum is an arched 
structure, labelled fornix, eut through by the incision. Between callosum above 
and fornix below is stretched a thin plate, the mixin fucidum. Going down to 
the region of the second encephalic vesicle, we find that its cavity has been com- 
pletely saree by the median cut, and its lateral wall, marked thalamus, display 

a free su ; but when we look for the cavity of the first vesicle, we find only 
the aula and the porta; that is to say, the front and upper part of the third ven- 
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Fro. 20L.—Sketch of the right lateral yen- Fro, 2.—Same as Re he except that the 
tricle from labore, its roof having been cut foraix has been folded back, exposing the 
away. (F.H.G,) velum Interpositum. (P. H, 0.) 


triele, and the hole of communication between the third ventricle and the lateral 
ventricle, the last named chamber being shut from our sight by the ste 
i To get a view of the lateral ventricle our best plan is to slice the 

h nisphere which lies over the callosum, and then to cut through the 

lian line, removing as much of the structure as is necessary to 

expose beneath it. We shall then observe what is shown in Fig. 591. 
The r has been unroofed by this removal and its floor is laid 
bare. ; neven surface from the irregularity of the contour of 
The intrasions of substance are due in one place 

to the thickenin; the cavity, and in another to the infolding of the 
wall where it i h \t the front part is an illustration of the former, 
the chamber in a region where there is a bulky 

wall; and at the back part is an example of the latter kind, the calcar being a 
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rounded ridge, which marks the location of a impression on the sloping 
area of the under surface of the hemisphere. nag 

Tn the floor of the ventricle are seen, in regular order from front to back, the 
gray caudate nucleus, around the fore part of which bends the shallow anterior 
cornu, while the mesial border of the mass is marked by a white ribbon-like 
band, the tenia semivireularis ; next and parallel to the last, a long, purplish body, 
the choroid plexus, composed of clumps of blood-vessels ; then a white structure, 
the fornix, whose outer margin is named fimbria ; and, finally, the ealear, which 
forms the floor and mesial side of the posterior cornu. At the hind end of the 
fornix begins the middle cornu, which extends far down and forward, below the 
level of the parts seen by the removal of the callosum. Into it are pi 
the caudate nucleus with its tenia, the choroid plexus, and the fornix with its 
fimbria. In Fig. 590 the fornix is shown as the undermost of the nervous struct- 
ures concerned in forming the lateral ventticle in the median region, and its outer 
surface (which is underneath), like all external surfaces of the eneephalon, is cov- 
ered with pia, the vascular membrane. If we cut away the fornix (as seen in 
Fig. 591), peeling it off carefully from the pia beneath it, we shall expose the 
attached surfice of this membrane, and find that the object, which we have ealled 
choroid plexus, is the fringed and crumpled edge of this part of the pia, which has 
intruded itself into the lateral ventricle between the free border of the fornix and 
the free border of the caudate nucleus—that is, between the corpus fimbriatum 
and the tenia semicircularis (Fig. 592). This intrusion is made possible by the 
disappearance of the nervous tissue along this line, and thus the pia covering the 

rtand the endyma lining its cavity are brought into contact, The choroid plexus, 

ike all the other parts of the wall of the ventricle, has its investment of endyma. 

‘The Second Vesicle—The walls of the second encephalic vesicle, enclosing the 
most of the third ventricle, are strikingly unequal in their development, At 
the sides they become very thick, forming the masses called the thalami ; in front 
and below the walls are very thin; and at the top the nervous tissue disappears 
entirely, leaving the serous lining in contact with the vascular covering—the 
endyma and the pia thus constituting the roof of the cavity, 

tha Fig. 590 the cerebral hemisphere is pictured as hinged at the region of the 


porta and canted forward, in order that it may be more easily regarded inde- 
dlently of the second encephalic segment. Now, let us replace the hemisphere 

in the position which it normally occupies, namely, resting upon the second se; 

ment, the Pislgaeeophelon (Pig. 593). The pia underlying the fornix and the 


i overlying the thalamus are thus brought together, and in this way a double 
layer of vascular membrane is made to 

intervene between the bottom of the 
first encephalie segment and the top of 
the second. These layers fuse together 
and constitute the velum tnterpositum 
(the interposed veil”), 

The first two encephalie segments 
have more in common than their con- 
nection in the region of the porta and 
the blending of the layers of pia which 
come between them. There is a con- 
tinuation into the hemisphere of great 
columns of nerve-tissue from the CEREBELLUM 
thalamencephalon, which receives them PONS: 
from the parts behind and below itself; ee 
and these will be ee later. r SATA 

The Third Vesicle. —Passing from i —Diagram like Fig. 890, except that the 
the thalamencephalon we iat the he suave been pat back in thelr normal post- 
mesencephalon, the region of the third 
encephalic vesicle, which contains the aqueduct. Here the walls are everywhere 
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thickened, and, when viewed on their ventral aspect, look like two ane pillars, 
the crura cerebri; but their dorsal aspect presents four knobs, ealled corpora 
quadrigemina (the four-twin bodies”). 

The Fourth Vesicle-—The ventral wall of the fourth encephalic vesicle is 
thick, constituting the pons; the side walls, the peduneuli, are rather thin; and 
the true dorsal wall, the va/eula, is very thin. But a large, solid mass, the cere- 
bellum, overhangs the rest of the segment, and to casual inspection conveys the 
idea of an enormous thickening of the dorsal wall. 

The Fifth Vesicle —The fifth encephalic vesicle, the oblongata, is the part least 
altered from the form of the spinal cord, with which it is continuous, It looks 
as if it were split in the middle behind, and its say se part widely spread open. 
Stretching across the eayity from one of these spread edges to the other is a layer 
of endyma, covered by a thin layer of pia, without the intervention of any nerve- 
tissue, constituting the roof of this segment, 

The preceding diagrammatic presentation of the salient points in the structure 
of the encephalon will serve as a framework on which to build up more detailed 
information on the subject. 


THE PROSENCEPHALON—THE REGION OF THE LATERAL 
VENTRICLES. 


THE CEREBRUM. 
The Surface of the Cerebrum. 


The surface of each hemisphere of the cerebram is com) of a layer of 
gray nervous tissue of variable thickness in different parts, he convex, exter- 
nal surface, the flat mesial surface, the irregular under surface—all present an 
outer stratum of cellular nerve-material, ealled the cortical layer, because it is & 
covering, like the bark (cortex) of tree. This cortical gray consists of cells of 
various sizes and shapes, arranged in rather indistinctly defined layers, which 
vary in number from four to nine. Between the layers and between the cells of 
ach layer are nerve-fibres, some medullated and some non-medullated, running 
in different directions, and all supported by neuroglia. In the young foetus the 
cortex is smooth and uncreased (Fig. 594); but, as months go by, it becomes 


Otractory 
tore. 
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Fro. 9.~Brain of six-months” human embryo, matural site, right side, (KolMker.) 


wrinkled, narrow ions occurring all over it, and getting deeper and more 
lopment (Fig. 595), ‘These creases are infoldings of the 

‘ ily, the more numerous and the deeper they are the 

greater is the amount of ripheral gray substance. ‘They are called fissures, 
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or wlei. The fissures are divided into two groups—total and partial. Total 
fiswures vepresent a bending of the entire thickness of the brain-wall. Such a 


Fic. $0.—Cerebrum of eight-month’ human embryo, left side. ‘The insula fy nearly covered in. (Testut.) 


fissure is collocated with a corresponding elevation in the ventricular cavity. 
Partial fiseures are grooves in the surface of the brain, demareating gyri. To 
the uncritical eye they seem to be nearly or quite without system in their arrany 

ment, and they give the cerebrum an appearance not inaptly compared to that 
of the mass of small intestines, which is seen when the Hidbateg is laid open and 


the omentum is lifted off. This coiled look has given the parts between the 
“fissures the name of convolutions, or, better, gyri (Anglicized into “ gyres”’). 
Though at first glance apparently disposed without order, the fissures and 
gyri have been discovered to be for the most part so constant and regular that 


they have received names intended to be descriptive of their location or shape. 
They are similar on the two sides, but not identical, and are subject to considerable 
variations in different individuals. But before giving further consideration to 
the gyri and the fissures separating them, it is important to notice a few clefts 
which make larger divisions. 

The Longitudinal Fissure—The two hemispheres are separated by the great 
longitudinal fiseure. This goes through from top to bottom of the cerebrum in 
front and behind ; but for the middle two-fourths or more of its antero-posterior 
length it is stopped when half-way down by the chief of the bands or commissures 
which connect the hemispheres, namely, the callosum (corpus callosum). All of 
the other fissures are found alike in cach hemisphere, except the transverse, which 
is half in one hemisphere and half in the other, 

‘The Sylvian Fissure.—Inspecting the hemisphere from the side or from below, 
the most pronounced peculiarity of its form is seen to be due to the presence of 
a cleft, which starts near the centre of the base (at the anterior perforated space), 
and, going upward and backward, cuts so deeply as to mark off very conspicu- 
ously a large mass from the middle portion of the hemisphere at its lowest part. 
This fissure is the Sylvian ( fissura Sylviana) (Figs. 595, 596, 600). The greatest 
ee of the undivided fissure is plainly seen only on the base of the hemisphere, 

ut its divisions are visible only from the si A little of the fissure proper 
shows laterally, but it divides immediately into anterior and posterior ae the 
former subdividing into two short branches, ascending and horizontal. The poste- 
rior limb courses backward and a little upward, ending with a decidedly upward 
inclination at about two-thirds of the distance from the front to the back of the 
hemisphere, and half-way between summit and base. 

The Central Fissure.—In the middle region of the lateral surface above the 
Sylvian fissure is the central fiewre (Rolandic) (Fig. 596), extending in an 
undolating course from the longitud’ sure forward and downward almost (or 
quite) to the Sylvian. It begins b 1 the half-w: t between front and 
back, and ends anteriorly to this plane, thus obliquely ing the surface into 
approximately equal parts. : 

The Parieto-occipital Fissure—Far back on the upper margin of the hemi- 
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sphere, as it slopes toward the base, is seen a notch, which marks the beginning 
of a fissure of the mesial surface, the parielo-occipital fissure, which will be 
described later, 

‘The Lobes on the External Surface (Fig. 596).—In these three fissures we have 
the basis for a division of the lateral surface into lobes; and, although the 
division is rather artificial, and “lobe” is not an ideal name for the segments, it 
is necessary to have some means of designating the various parts, and this plan 
is convenient. The lobes visible on this convex surface are the frontal, the 
parictal, the occipital, and the temporal ; but, though bearing the names of certain 
cranial bones, the limits of the lobes do not coincide with those of the osscous 
structures nearest which each respectively lies and from which it gets its name. 
Tf a line is drawn from the parieto-occipital fissure downward and forward to a 
point on the lower border beneath the rear end of the Sylvian fissure, usually 
marked by a notch, the pre-occipital, and another line in prolongation of the 
nearly horizontal part of the Sylvian fissure is made to touch the first one a little 
above its middle, the delimitation of the lobes is effected. Behind the parieto- 








FiG, 596.—The lobes of the convex surface of the hemisphere, left side. 


occipital line is the oecipital lobe ; in front of this and beneath the Sylvian fissure 
and its extension is the temporal lobe (temporo-sphenoidal) ; in front of the central 
fissure is the frontal lobe; and the residue, the area bounded in front by the 
central fissure, below by the Sylvian, behind by the paristo-ooseea) and its 
imaginary prolongation, and abové by the longitudinal fissure, is the parietal 
lobe. 


The Insula.—If the lower and front part of the parietal lobe and the lower 
and back part of the frontal lobe are lifted away from the Sylvian fissure, and 
the adjacent part of the temporal lobe is pressed down, there is brought into view 
a fifth lobe, which, from its situation, is called the eenfral lobe, but is more com- 
monly known the insula (“the island”) or the island of Reil (Fig. 597). 
Until foetal } half completed this lobe is distinctly superficial; but then ite 
immediate neighbors increase so rapidly in size as to outstrip the insula in the 
race of growth—the parietal folds down, the frontal bulges back, the temporal 
crowds up from b nd among them it gets completely covered in; and in 
this process the Sylvian fissure is formed, the portion between the frontal and 
temporal i the main fissure, that between parietal and temporal being 
the posteri b, and that within the frontal the anterior limb. Morpho- 
logically the insula is the oldest lobe, and it stands, as will soon be shown, in 
closer relation than any other to the great ganglia at the base of the hemisphere. 
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The insula is sometimes called gyri operti (“the covered gyres”); and the parts 
of the frontal and parietal Npbesr aban overlap the pane are known as the 
operculum (“ the cover”). 

‘The Lobes of the Mesial and Tentorial Surfaces.—The mevial surface of the 
hemisphere cannot be seen plainly without dividing the encephalon in the middle 
line, and removing the hemispheres from each other ; and the surface which con- 


Fig. 7.—The loft insula, the overlapping parts of the hemisphere haying been removed. The numerals 
specify the gyti. (Dalton), 


tinues the mesial downward (called the tentorial surface, on account of its resting 

in part upon the tentorium) is brought into view from the middle line by the 

removal of the crus and all below it. This dissection exposes a number of 

objects huddled together in the centre of the field, of which Ge highest, 
ly 


and most conspicuous is the callosum, al, mentioned 
as the great bond of union between the hemispheres, 
This displays a broad, cut surface, which forms a flat- 
tened arch from the front to the back of this mid region, 
and under the arch are gathered many structures, which, 
being internal, will be passed by until the study of the 
periphery is completed. When we look directly upon 
the flat, mesial surface of the hemisphere, the tentorial 
surface, into which the mesial runs at its lower border, 
slopes away from us to the lower margin of the convex, 
Fie. 144 —Outline of cor external surface, ax is shown by Fig. 598. Thus, when 
tive’ viewed from the median line the tentorial surfiee is 
good deal foreshortened. 

On the mesial surface (Fig. 599) are parts of two fissures already mentioned 
as appearing on the convex surface : the central, the upper end of which notehes 
the sharp border more than half-way back ; and the parieto-oceipital, which, from 
its small beginning on the convexity of the hemisphere, is continued over the 
border, and then downward and forward, joining the calearine at an acute angle. 
The calearine fissure (from calear, “a spur’) runs from near the rather pointed 
hind end of the hemisphere upward and forward, and just beyond its middle, at 
the point where it receives the paricto-occipital, bends downward, and terminates 
beneath the rear end of the callosum, Encircling the callosum is a fissure, 
called the eallosal, Beginning the front end of the callosum is a fissure, which 
runs in » curve nearly concentric with that of the callosal and also with that of 
the mangin of the hemisphere, until a point above the hind end of the callosum 
is reached, at which the fissure turns, and runs upward and backward to the 
upper border. Its situation gives it the name calloxo-marginal fissure. Coursing 
in the general direction of the body of this fissure, between it and the parieto- 
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occipital, is juently an irregular, somewhat broken fissure, the or 
subparietal ; and running nearly horizontally in the midst of the sloping tentorial 





Fic, 699.—The lobes of the mesial and tentorial surfaces of the left hemisphere. 


surface is the collateral fissure. The area between the calloso-marginal fissure and 
the upper edge of the hemisphere belongs to the frontal lobe ; that bounded by the 
upturned end of the calloso-marginal fissure, the free border, the parieto-occipital, 
and the precnneal fissures is a part of the 
parietal ; that between the parieto-occipital 
and the calcarine fissures is a portion of the 
occipital; and all below the level of the 
anterior limb of the calearine is often as- 
signed to the temporal. But the part of the 
temporal mass which is anterior to the tip of 
the calearine fissure and above the collateral 
fissure is better associated with the area 
which is bounded peripherally by the calloso- 
marginal, precuneal, and calearine fissures, 
to which (with several other structures, which 
need not be mentioned at present) are given 
the names of limbie lobe and faleiform lobe, 
the former from its forming a border for the 
callosum, the latter because the sweep of its 
curve is suggestive of a sickle. 

If we look at the hemisphere from below, 
we see parts of the temporal, limbic, frontal,- 
and occipital lobes (Fig. 600). 

We have now before us the primary 

superficial divisions of the hemisphere, 
namely, the insula, the frontal lobe, the 
parietal lobe, the occipital lobe, the temporal 
lobe, and the limbie lobe, and are prepared to 
consider the subdivisions of eek of them. 
These secondary parts are gyri, and are sepa- 
rated from each other by fissures, 

Gyri of the Insula.—The insula or central roe. Oi — The dohea of ha sige 
lobe has five gyri, which radiate from the phere, seen from below. 
narrow lower part, like the folds of a fan 
from its handle (Fig. 597). ‘They are separated from cach other by simple fissures, 
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and the lobe is margined at the sides and top by the circular fieeere (fissura limi- 
tans insulie), 


Fig. 601.—The gyri and fissures of the externul lobes of the left hemisphere. 


Frontal Gyri (Figs. 601—-04)—On the convex surface of the frontal lobe are 
three fissures, two of which, the superior and inferior frontal, have a general fore- 


Fi, 2 —The hentiypheres viewed from above. The fissures are labelled on the left side, the gyri on the right 


and-aft direction, and the third, the preeentral (commonly broken), is substantially 
parallel with the central fissure. By these fissures the lobe is divided into four 
u 
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i: the first (superior) fone, between the longitudinal fissure and the superior 
Fontal ie poe (middle) frontal, between the superior and inferior ‘ontal 
fissures ; the third (inferior) frontal, beneath the inferior frontal fissure, cappi 
the anterior limb of the Sylvian fissure ; and the precentral (anterior central, 
ascending frontal) between the precentral and central fissures. 

On the under surfiee the frontal lobe has two principal fissures. The first 
rans parallel with the great longitudinal and close to it, and is called the olfactory 
fissure from its giving lodgement to the olfactory nerve and its bulb, The other, 
the supra-orbital fissure, is very irregular, generally starting near the Sylvian 
fissure, coursing forward and then outward, and sending offshoots in various 
directions. The narrow gyrus between the longitudinal and the olfactory fissures 
is a continuation of the first frontal gyrus of the convex surface, the gyrus between 


1 E29,S—The hemispheres viewed from below. ‘The gyFl of the right phere are iabelled, the feaanres 
of the len. 


is and the supra-orbital fissure is continuous with the second frontal of the con- 

and the residue of the surface is continuous with the Uird frontal. 
mth sial surface the gyrus which begins under the front end of the 
ind is bounded at first above, then behind, and then below by the 
calloso-marginal fissure, is continuous with the first frontal over the edge of the 
ure. Tt is called the marginal gyrus from its situation. It 
ttle the parietal region of the convex surface, and the cen- 
its hindmost part. A vertical fissure marks off 
he paracentral gyrus, because it is contina- 

, central fissure of the convexity. 

Parietal Gyri | 01 - ‘he parietal lobe does not appear on the 
under surface. On the outer surface is the infraparietal fissure, which starts near 
the Sylvian, passes up a short distance, and then swings back and runs almost 
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allel with the longitudinal. As has ao He seen, the upturned end of the 
Ivian fissure is within the parietal lobe. e gyri are the post-central (poste- 
rior central, aseending parietal) just behind the central fissure; the superi 
parietal, above the intraparietal fissure ; the supra-marginal, above the hind part 
of the Sylvian fissure and arching over its end ; and the angular, which oceupies 
the remainder of the area, and is at the lower, rear corner of the lobe. 
Continuous with the lateral surface over the edge of the longitudinal fissure 
is the mesial surface of the parietal lobe ; but it has less width than the externul 
surface, inasmuch as the calloso-marginal fissure does not end coincidently with the 
central, but a little to its rear, and the difference makes an addition to the frontal 
lobe hy subtraction from the expected domain of the parietal, The mesial 
raves gyri make a four-sided area, called the preeuneus, from its relation to 
the wedge-shaped occipital gyrus adjoining, and “quadrate lobule” from its 
squarish shape. 
Occipital Gyri (Figs. 601-604).—The convex area of the occipital lobe is con- 
ventionally divided into three gyri by two fissures ; but these are very inconstant 
and irregular, and the typical arrangement is apparently not yet discayarad= 


Oo.—-The mesial and tentorial surfaces of the left hemisphere, showing the gyri, ‘The fleures have 


Fw. 
‘been named in Pig. 099, 


certainly it is not agreed upon by the anatomists of the largest observation. The 
triangular form of the mesial occipital surface has led to its being named ennens 
(ago) Tt is continuous with the convex surface over the edge of the long 
tadinal fissure. 

Temporal Gyri (Figs. 601, 603, 604)—The temporal (temporo-sphenoidal) 
lobe is marked by three fissures, which have a general fore-and-aft direction, two 
of them appearing on the lateral surface, and being called respectively the first or 
superior temporal or parallel fissure (the latter name from its relation to the pos- 
terior limb of the Sylvian fissure) and the second or inferior temporal fissure, ‘The 
third temporal fissure is largely on the line between the lateral and under surfaces, 
The front half of the collateral fissure separates the temporal from the limbic 
lobe, and its rear half lies in the hind part of the temporal. The temporal gyri 
are the first (superior), the second (middle), and the third (inferior) on the outer 
surface, and, on the base or tentorial surface, the subcollateral, which is beneaiy 
the collateral fissure, and the swhcalcarine, which lies between the calearine fissure 
and the rear of the collateral. 

Limbie Gyri (Figs. 603, 604)—The limbic lobe consists primarily of the eal- 
fosal gyrus (gyrus fornicatus, “arched,” gyrus cinguli, “of the girdle”), which 
arches over the callosum, and the continuation of this which courses forward on 
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of the temporal lobe, and is known as the bes irri or uncinate, 
The first name TF the latter gyros comes from its relation to a structure which is 


seen in the middle horn of lateral ventricle ; the second refers to its hook- 
like distal end. But, in addition, there are included in this lobe other parts, dis 
similar in appearance and errant from the structural character, which we associate 
with the idea of a lobe of the brain. They are the lateral half of the septum 
lucidum, the dentate gyrus, the fornix, the stria longitudinales of the callosum, 
and the peduncles of the callosum, and have been grouped with the get gyri 
just named on grounds of morphology and embryology, rather than con- 
siderations upon adult structure, 
In the limbie lobe are the calloval fiseure, previously described, and the hippo- 
fissure, which marks the upper boundary of the hippocampal gyrus, 


Pia, 605.—Diagram to show position which fissares of mesial and tentorial surfaces would occupy if 
jected in a horizontal plane sidewivs to the outer surface. (P- Hl. G.) eh 


extending from the back of the splenium of the callosum into the embrace of the 
hook of the gyrus, Seemingly lodged in the hip) apa fissure is a long, Slender 
roll of gray substance, notched upon its expos e, and called the dentate 
wa (fascia dentata) (Figs. 609, 623). It begins behind the splenium, receivi 
ere thé striw longitudinales of the callosum, runs to the end of the hi) mn 
fissure, and terminates by bending up over the uncus, Above it lies the fimbria, 
and between the two is a shallow cleft, called the simbrio-dentate fissure. 


Relation of the Principal Lobes to the Parts of the Lateral Ventricle. 


The cavity of the frontal lobe is the anterior horn; that of the parietal lobe 
is the body ; that of the occipital lobe is the posterior horn ; and that of the fem- 
poral lobe is the middle horn (Fig. 606). 


Situation of the Lobes in the Cranium. 


The frontal rests upon the orbital plates of the frontal bone; the temporal 
occupies iddle fossa of the base of the skull ; the occipital is supported upon 
the tentorium, being thus separated from the cerebellum, which fills the i 

rietal is held up by the subjacent cerebral structures, and is 
he sides and vertex of the skull, 


The Callosum. 


y spa of the cortex of emispbere is connected with the eor- 
responding part of the other hemisphere by nerve-fibres. In and near the median 
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line of the cerebrum all of these fibres are compressed vertically and, to 2 less 
degree antero-posteriorly into « solid mass. Consequently the fibres seem to 
ate from each side of this condensed body—guing out, up, down, forward, 


Af they ue pigment, and were seen through transparent wall of hemisphere. 


Fic, 6 Diagram to show planes of lateral ventricle projected upon the cuter surface of the bernisphere, 
backward—to terminate in the gry matter at. the periphery of the hemisphere 
(Figs. 607, 608). The mass (with a slight addition, presently to be described) is 
the corpus callosum (“the hard body”), called, also, 

The middle of it can be seen by 
drawing the upper portions of the hemispheres apart, 
so as to widen the great longitudinal fissure, and 
looking directly downward into this enlarged cleft 


607.—Diagram of coronal #ec~ FG, 008.—Diagram of horizontal 
brum ta show course of section of cerebrum to show course of 
juan, Testut.) fibres of callosum. (Testut.) 


(Fig. eat It presents a free surface on top, in front, and behind; but its 
shape and size are not appreciated until sections of the cerebrum are made in 
various directions, A vertical median division of the cerebrum shows a cut 
surface of the callosum, which reveals its form and extent from before backward 
(Fig. 609). It is seen to be a long, thick, irregularly flattened arch. Its front 
end is curled back underneath, und is called the genu (“knee”), This thins out 
rapidly to an , the rostrum c beak”), which is connected with the front part 

the wall of the third ventricle by a delicate plate, the basal white commissure, 
or copula, The hind end, also, is rounded, its lower part being folded sharply 
forward, and is named the spleniwm (“bandage”), The portion between the genu 
and splenium is the body. If the cerebral tissues which overlie the callosum at 
the sides are cut away, it is found to be depressed along the middle line, and to 
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rise at the sides into the substance of the cerebrum (Fig. 610). The part of the 


Pig. 609,—Parts of mesial and tentorial surfaces of let fee inet how ing callosum in sagittal section 
pith many of ts relations. 4.c., antertor commisure: in. corpus a ,chinstha; B¥Porst,, hypoph= 
ysis dais comtuteaure; a porns Ye posberioe Comiaiesuter F6 Modified from Testut.) 


callosum which curves forward on each side from the genu into the frontal lobe 
is called the forceps anterior or minor; and that which projects backward in a 


SYLVIAN.| 
nisaune 


the splenium into the occipital lobe is 

Between the two forceps of each side 
is a plate, which ex: f ally into the temporal lobe, and is named the fapetuin 
(“ mat”). 
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On the upper free surface of the callosum some smal! bundles of fibres run 
lengthwise, and from this fact are called stria longitudinales (“longitudinal 
pelos They are in two sets on each side: a median, which lies close to the 
central pression ; and a lateral, which is lodged in the callosal fissure, and is 
named tenia tecta (“the concealed band’’), from its being covered up by the cal- 
losal gyrus. These bundles diverge in front along the inner Bynes of the 
anterior perforated spaces, constituting the sa ae of the callosum, and are lost 
in Gee beginning of the Sylvian fissures. Behind they are traced into the back 
part of i. 


appear gyri. 
There is also upon the dorsal surface of the callosum a thin Iamina of gray 
nervous tissue, often very indistinct, called the indusium (“something put on”). 
It is a vestigial layer of cerebral cortex. 

The fore-and-aft median measurement of the callosum is about five inches ; its 
depth behind is nearly an inch, in front a little less. 


Fro. 611.—Diagram showing association-fibres of the hemisphere. (Textut) 


The callosum forms the roof of the lateral ventricles, the tapetum covering in 
the posterior and middle horns. 

s the fibres of the callosum radiate to the cortex of the hemisphere, they 
interlace with those of the great columns ascending from the lower levels of the 
encephalon, and the two sets together constitute the chief bulk of the white sub- 
stance of the cerebrum. But there are also unnumbered bundles of fibres which 
connect near or remote gyri, a8 shown in Fig. 611. They are called association or 
intrahemispherie fibres. 

The Fornix (Figs. 612, 609, 613). 


Tn the median section of the encephalon there is seen below the callosum and 
attached to the back part of its lower surface a white body, which curves forward 
and downward, then downward, and then downward and backward to the under 
surface of the brain, where it seems to double upon itself in a tight loop, and 
then to course upward, backward, and a little outward to the thalamus, in which 
it is lost. This is a part of the fornix (“arch”), the remainder regalng another 
dissection for its exhibition. The callosum and all the structures above it having 
been removed, we can look down upon the floor of the lateral ventricles, and thus 
obtain a view of the upper surface of the fornix. It is now perceived to be 
bilaterally symmetrical. A little of the anterior, descending part is seen in this 
view, aod just behind this the two halves are joined together for a short distance. 
Traced backward, however, the bands diverge, swing off to the sides, and dis 
appear at the upper ends of the middle horns of the ventricles. Cutting away the 
roof of these cornua, we find the bands following the curve of these cavities, and 
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ay spreading out over the hij us, partly continued on the inner wall of 
the horn. Between thove those parts UP the ¢ div : pay which lie in the bodies of 
the ventricles is stretched a thin layer of ra ‘The part of the fornix which 


Fio. 612.—Floor of the lateral ventricles. On the loft sido the vein of the corpus strintum is lifted up. The 
Airector in in the right porta, Dotted outlines indicate the position of the posterlor cornua, (Testut.) 

results from the direct union of the two lateral bundles is its body ; the portion in 
front of the body is the anterior pillars ; the diverging bands behind the body are 
the posterior pillars ; the little triangular sheet connecting the posterior pillars is 


fornix. and hippocampal gyras of right sige, seen trom midge line. 4. 
oy corpus albicans: & anterior pillar of fos 
ody of fornix: . , posterior pillar of fornix; &, fimbris; 2, dentate gyrus (Dal 


the fyra ; the oute: dge of the body and posterior pillar is the fimbria, or 
corpus fimbri ing ”); the little knobs produced by the abrupt 
reversal of di 8 pillars at the base of the brain are the cor- 


pora albicantia dies”), otherwise called corpora mammillarin (# teat= 
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like bodies”). The upward-passing cord from the corpus albicans of each side to 
the poticeel thalamus is aver as the bundle of Vega yr 
‘Thus it appears that the fornix is a fore-and-aft commissure, pursuing a cir- 


cnitous course from the base of the brain in the region of the thalami to the 
descending horns of the lateral ventricles. Each lateral half of the fornix is 
nee devoted to the association of the parts on its own side; but each also 
i 


Fas, 


ri 
ugh the lyra, a connection with the corresponding organs on the opposite 
side, 


The Anterior Commissure (Fig. 614). 


Directly in front of the auterior pillars of the fornix a rope-like bundle of 
nerve-fibres runs aeross from the front rote! one temporal lobe to the eorrespond- 
ing part upon the opposite side. It d ibes in its course a large curve with its 


INTERIOR PILLARS 
OF FORNIX 


¥ia. 614,—Anterior commissure, left half, viewed from above, (Testut,) 


convexity forward and a little upward. Tt passes Seve the lenticular nuclei, 
and finally spreads out in the temporal lobes. This is the anterior commissure. 
Tt contains some fibres which connect the olfactory tracts of the opposite sides. 


The Septum Lucidum. 


Occupying the space between the under surface of the callosum and the upper 
surface of the fornix is a structure, called the septum lucidum (“the clear parti- 
tion”) (Fig. 609). It forms the dividing wall between the lateral ventricles. It 
consists of two layers of nervous tissue, enclosing a small, perfectly closed cavity, 
a mere crevice, which has no communication with any of the lagen of the 
encephalon. This hollow space is formed by a process of vacuolation, which 
means substantially that the middle part of the single thick plate, of which the 
septum originally consisted, was withdrawn by gradual absorption, leaving in its 
stead a chink, which is called pasudocele (* false cavity”), as it has no elaim to 
be considered a part of the general ventricular cavity (Fig. 618). For the same 
reason the name, “fifth ventricle,” often applied to it, should be discarded, as 
misleading. This space is pecupied by a little serous fluid. The wall next to 
the cavity is gray, but is\white on the outside—that is, next to the lateral 
ventricle, 

Tue Gaxcuia or THE HewispHers. 


Embedded in the substance of the hemisphere are several masses of gray 
matter, which seem upon casual inspection to be detached collections, quite indepen- 
dent of the cortex, On careful examination, however, they are found to be con- 
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tinuous with the superficial gray substance, and even with each other, They are 
the can nucleus, lenticular nucleus, claustrum, and amygdaloid nucleus, or 
Lit Sage (Fig. 615) ‘ 

¢ caudate nucleus and the lenticular nucleus have commonly been deseribed 


Fi¢. 615.—Diagram to show the continuity of thy of the basal ganglia of the cerebral hemispheres, the 
cortex, and the lower segmunts of the cevbro-spiuel axis. (F- He G.) 


as parts of a single body, called corpus striatiun (“striped body”), on account of 
Serene ateiped appearance of the surfaces Bas a from th section ; but 


description is facilitated by treating them as independent structures. The caudate 


Fro. 616.—Right tat ‘contrite opened from fts mesial side. A,amypdala. ¢ candate nucleus. S, sur~ 
cingle. ¥, cavity of ventricle, 1, parieto-oveipital fwure, 2, calcarine fissare. (Dalton) 

nucleus presents a free surface in. the floor of the lateral ventricle, and hence ix 
sometimes spoken of as the intraventricular portion of the lhe striatum ; the 
lenticular nucleus does not appear at all in the ventricle, and, consequently, is 
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occasionally referred to as the extraventricular portion of the corpus striatum, 
The is a plate of gray substance, embedded between the lenticular 
nucleus and the insula, The sreenasheid nucleus is a collection of gray matter 
near the apex of the temporal lobe. 


The Caudate Nucleus. 


‘The caudate (“tailed ”) nucleus protrudes into the cavity of the lateral ven- 
tricle at the fore part of the floor, the anterior horn curving forward and outward 
around its most prominent portion (Fig. 617). The front end is rounded, and faces 
upward, forward, and inward. From this large beginning the nucleus diminishes 
in size as it is traced backward, and hence the most conspicuous part of it is pear- 
shaped. But the stem of the pear—the tail or cauda, which gives its name to 


Fig. 617.—Laterat and third ventricles from above. The fornix and velum interpositum have beew 
removed. EPI, epiphysis M.C, middic commissure. P.C., posterior commissure, (Teatut,) 


the nuclens—astretches backward and outward as a slender prolongation through 
the body of the ventricle to the rear end, and thence in a sweeping curve into 
the middle horn and even to its extremity, clinging to the roof of the cornu (Fig. 
616). It thus deseribes almost a circle, the tip of it reaching a point nearly 
underneath the blunt beginning. As it embraces in its loop a considerable mass 
of brain-tissue, it has been named the surcingle. It is not of regular outline, but 
is alternately and unevenly constricted and enlarged (Fig. 619). The caudate 
nucleus ends in the amygdala at the front end of the temporal lobe. 

Along the inner border of the caudate nucleus is a band of fibres, which may 
fairly be rded as its proper edge. It is called the tenia semicirenaris (“ the 
half-cirele ribbon ”) (Figs. 617, 591). It accompanies the tail of the nucleus in 
the roof of the middle horn even to the amygdala, In the body of the ventricle 
it is covered by the vein of the corpus striatum. 
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The Lenticular Nucleus. 


Tn order to obtain an adequate view of the lenticular (“lens-like”’) nucleus, 
it is to make horizontal and vertical sections through that part of the 
substance of the hemisphere in which it is located. By such means we learn that 
this gray mass lies at the outer side of the caudate nucleus, but is for the most 

part separated from it by a 
thick plate of white nervous 
tissue, the énternal capsule. Its 
shape is that of an irregular, 
three-sided pyramid (Figs.618, 
619). It is divided into three 
unequal portions by two layers 
of white matter, the internal 
and external medullary amine, 
The outer portion is the 
est, is of a deep, red-hue, is 
streaked at its inner part with 
nearly horizontal, white lines, 
and is called the putamen 
(“husk”). The other por- 
tions are yellowisit gray, and 
together constitute the globus 
pallidus ¢ the pale sphere”). 
The lenticular nucleus is 


not entirely embedded in the 
brain substance ; a portion of 
it is at the surface of the base 
of the cerebrum, at the outer 


side of the chiasma and behind 
the roots of the olfactory lobe, 
in the anterior perforated space, 
The internal eran does not 
wells sees ah leatoulne 
and caudate nuclei, the two 
ganglia, viewed fron above: CX, cnudate husicus, thew) masses being united below and 
in front of it, and being 
further connected by thin cords of gray matter, which cross the capsule. The 
claustrum is fused with the lenticular nucleus at the anterior perforated space ; 
the amygdala is united with its hind and lower part ; and through the amygdala 
the nucleus is continuous with the cortex of the hemisphere. From these facts 
concerning the association of the gray masses of the hemisphere, we see that 
there is good reason for regarding them as thickenings of the peripheral gray 
substance. 

The Anterior Perforated Space is situated at the base of the brain at the point 
from which the Sylvian fissure starts, The optic tract lies obliquely behind it, 
mesially it is continuous with the lamina cinerea, in front is the orbital surface 
of the frontal lobe. It is marked by numerous holes, through which pass blood- 
vessels to the lenticular nucleus. Fig. 603 shows it on each side of the chinsm. 


The Claustrum (Fig, 618). 


Just ont »' 
the exter psule, which will he described later. Between this external 
sule and the : h furnishes the backing of the gray of the 
insula ig a thin lamina y called the clauatrom (“barrier”). Tts sur- 
faces are directed ly tow: insula and the lenticular nucleus, Tn 
horizontal or vertical section its outline is undulating, The adherent tissues being 
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dissected away, it is seen to be of triangular shape, with its apex above ; and 
its base, which is its thickest part, is found to reach to the surface of the brain 
at the anterior perforated space, where it is united to the lenticular nucleus. 


Pio, 619.—Longitudinal section through the entire right: late nucleas, vik d mid line. The plane of 
Sete Veecreeey eae otc beets tere eae 
; a eee 

ef lenticular nucleus. 3, internal capsule. Observe the continuity of the geay ‘substance (Dalton) - 


The olfactory lobes, the optic tracts, and the chiasma will be considered in con- 
nection with the cranial nerves. 


The Amygdaloid Nucleus (Figs. 622, 627, 616). 


This ganglion, otherwise called amygdala, is a mass at the tip of the temporal 
lobe, due to a thickening of the cortex of this region. It is of sufficient size to 
cause a protrusion into the roof of the middle horn of the lateral ventricle, at 
whose distal end it receives the extremity of the surcingle. It is continuous in 
front and above with the lenticular nucleus. 


The Velum Interpositum, 


Although it isa part of the parietes of the third ventricle, the velum inter 
positum (“interposed veil’), also called diatela, and tela choroidea superior 
(“upper leathery web”),! requires description here because its fringed edges, 
the choroid pleruses, appear in the floor of the lateral ventricles, and cannot be 
understood except in connection with the yelum, It will be recalled (Figs. 590, 
593) that the pia of the under side of the developing first brain-vesiele is bronght 
by the backward and downward growth of that segment directly in contact with 
the pia of the upper surface of the second brain-vesicle. The combination of 
the two layers of pia constitutes the velum interpositum—the veil placed between 
the prosencephalon and the thalamencephalon. It lies just beneath the part of 
the aac which appears in the bodies of the lateral ventricles, and just above 
the cavity of the third ventricle, resting at the sides upon the upper surfaces of the 
thalami. In the floor of each lateral ventricle, between the fimbria, which makes the 
edge of the fornix, and the tenia semicircularis, which margins the caudate nucleus, 
is a narrow strip of the parietes of the first encepbalic vesicle in which there is an 
entire absence of nervous tissue, and, consec ly, the wall of the vesicle in this 
area consists merely of endyma and pia. The fimbria and tenia are prolonged from 
the body of the lateral v je into its middle horn ; and the wall between them 
here is like that between them in the body of the yentricle—merely pia and endyma 
in close contact, the nervous tissue which once existed in this narrow area having 

* The name fela {* web") ix applied toa n ne resulting from the apposition of the endyma and 
the pia, which occurs when the normally intervening layer of nervous tissue disappears. 
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disa, |. The highly vascular pia, wherever it covers nervous tissue, sends 

branches of its vessels into the surface layers of this tissue ; but along this line, 

whieh extends from the porta (foramen of Monro) to the tip of the middle horn, 

the pia lies against no such resistant material, being applied closely to the delicate 

endyma, Its branches, becoming dilated and 

prolonged, push the filmy serous membrane in- 

ward, so that an irregular, clampy mass of vessels, 

covered everywhere with endyma, encroaches 

upon the space originally devoted to the ventrie~ 

ular cavity. This vascular structure is called the 

choroid plewus (leather-like network”) (Fig. 

612). Tt is convenient to speak of the ‘intru- 

sion” of the choroid plexus into the ventricular 

cavity; but as the cavity is limited by the 

endyma, and no breach is made in this membrane, 

the expression is not strictly correct, the fact 

being that the wall of the cavity is bent inward, 

Fic. GM.—Dingram of teansverse and the contained space is by so much diminished. 

seseite hall hus disapperted. atoning All of the choroid plexuses are explained in the 

pla and endyma to come together. same way. It is supposed that the choroid plex- 

uses are of service in the production of the cerebro- 

spinal fluid. It is to be noted that, while the choroid plexus of the body of the 

lateral ventricle is derived from the velum, the choroid plexus of the middle hora 
is derived from the pia which elothes the limbie lobe. 

The diagram (Fig, 621) will aid one in understanding this. Init the velum 
is shown as a triangle marked with transverse red lines ; the choroid plexuses are 
in solid red ; the twniw semicirculares are in blue ; and the outline of the fornix 
and fimbrie is indicated by broken lines. We are looking down upon these 
objects. On the right of the diagram the tenia and fimbria, with the interveni 
choroid plexus, are represented as straightened out, as if the temporal lobe an 


10 show relations of ternta, fimbris, and choroid plexns In body al 
Tim the right sido the parts are straightened cut, on the left they are curved tm thelr nati 


the adjacent part of the limbic lobe had been stretched backward. On the left 
the parts are shown with the curve naturally deseribed by the middle horn. In 
making the curve the parallelism between the two nervous bands is substantially 
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maintained, but the twnia gets above the fimbria. The middle horn is much 
nearer to the mesial than to the outer surface of the temporal lobe, so near, in 
fact, that the fimbria is covered with pia. In the region of the velum the 
choroid plexus is formed by the pia which makes the velum ; beyond the hind 
edge of the velum the plexus is made from the pia immediately on the surface 
of the brain. 

‘The crevice through which the invagination of the pia is effected is called the 
transverse fissure, or the choroid fissure; and it extends from the porta (foramen 
of Monro) nearly to the distal end of the middle horn on each side. 

In the posterior horn of the lateral ventricle (Fig. 622) the inner wall, which 
slopes ontward toward the floor, presents a prominent protrusion, caused by the 
pushing in of the entire wall of the cavity at this point in correspondence with 
the depression upon the tentorial surface of the hemisphere, which we know as 


OSTERIOR 
PILAR OF FORNIX 


Fio, 622.—Horizntal section of left hemisphere, opening the middle horn of the lateral ventricle, The 
‘upper segment, containing the roof of the horn, has been turned off to the left, (Teasut,) 


the calearine fissure. The elevation is well called the calear (“spur”), although 
a less suggestive and helpful name, hippocampus minor (“the calles sea-horst ”’) 
is more commonly used. Just above the calear is another prominence, the bulb, 
produced by the posterior forceps of the callosum. The roof of this cornu, as stated 
previously, is furnished by the tapetum of the callosum, Finally, the floor is 
triangular, has a convex surface, owing to the intrusion of the wall caused by the 
formation of the collateral fissure, and is called the eminentia collateralis, The 
posterior horn gets its peculiar curv he intrusion of the parieto-oecipital 
fissure on the mesial surface of the hen: 

In the middis horn of the lateral . ietes are the internal (mesial) 
wall, the floor, and the roof (¥ 16, 619, 622, 623). The inner wall swells out- 
ward, so that it is seen in lange part in a view from above; the floor is rounded 
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up in eon set like a turnpiked road ; and the roof, which presents the broadest 
surface of this prismatic cavity, is slightly arched. The bulging of the mesial 
wall die to the di in the cortex, which is raed hieaee 

fissure, itself is called the hippocampus (“sea-horse oe eee 

(“the greater”) being added. This peculiar elevation widens as it extends 


toward the apex of the horn, and terminates in a blunt indented end, called the 
pes hippocampi (“the foot of the hippocampus”) from its resemblance to the paw 


THALAMUS 


HIPPOCAMPAL 


GYRUS 


by the middie 
forward into th 


e floor results from the bending inward of 
ad collateral fissure, anterior to 

he posterior horn, Attached 

: of the caudate nucleus and 

were in the body of the ventricle 
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from which they are traced, and ending in front in the amygdala. Along the top 
of the hippocampus courses the fimbria, continued from the posterior pillar of the 
fornix, which organ it has become the sole representative. Retareen the 


Fin, @34—Arterial supply of the Interal surface of the cerebral hemisphere. (‘Pestut) 


sebral hemisphere. (Testut.) 


fimbria and the twnin the choroid plerus juts into the horn, dangling, as it were, 
from the junction of the mes and root. 


bral hemispheres are supylicd with 


3 
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Bled ey the anterior, middle, and posterior cerebral arteries, which have been 
deseribed in a previous chapter. It is only necessary here to refer to that necount 
for details of course and distribution, and to call attention to Figs, 624, 626, 
which fa most impressively the regions to which cach of these vessels furnishes 
nourishment. 


THE THALAMENCEPHALON—THE REGION OF THE THIRD 
VENTRICLE. 


The third ventricle comprises the parts developed from the second encephalic 
vesicle and, in addition, the aula of the first vesicle—the latter constituting the 
front and upper portion, as has heen related in the early part of this chapter. 
The thine ventricle (Figs. 627-629) is a narrow, deep, median crevice, on a 
plane distinetly below that of the body of the lateral ventricle. It opens at its 


—Coronal section of the hemisphores through the middle commistire: AM¥a, Nvc~ aaj 
,, candate nucleus in the roof of the middle horn of the right lateral ventricle; Comp, ALm, cor 
‘Cars, external capsule; PORN, fornix; IST. Cars, Internal capsule: Lat. V., body of i 
ventricle; 2¥., third ventelele, (Testut,) 
upper, outer and front angles into the porte (foramina of Monro), by which com- 
munication is established with the lateral ventricles ; and high up on its hind wall 
it is continuous with the aqueduct. Its lateral boundaries are made by the 
thalami ; its roof is furnished by the median part of the velum interpositam ; it 
is hounded in front by the anterior pillars of the fornix and the lamina cinerea ; 
nd are the epi jis (pineal gland), the posterior commissure, and the 
queduet ; its floor, reckoning from behind forward, is made by 
’ the crura cerebri, the posterior perforated space, the corpora 
tuber cinereum with the infundibulum and hypophysis (pitu- 
g it from side to side is the middle commissure ; and hangi 
the roof are the choroid plexuses of the third ventricle. 


halon is intimately connected with’ the m 
f atter at this stage of our study. 
wa betweon the higher and lower parts of the brain, It is 
y the aqueduct. Tn front of this passge are the erera 7 
great columns which are diverging, upwand continuations of the 
nd cerebellum, The ventral part of each crus is called crasta, 
Behind the aqueduct the material is arranged in four distinet 
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The Thalami (Figs. 628, 629). 
The thalami, often called thalami optici (“optic couches”), are large masses 
of gray substance of irregular shape, presenting mesial, upper, and back surfaces, 





fe eqhit (Median section through the third and fourth ventricles. Left half, M.C. middle commissure. 
ut. 


which are free, and under and outer surfaces, which are attached, being blended 
with contiguous parts of the brain, The free surfaces are covered with a thin 
layer of white nervous tissue. The mesial surface of each is flattened, and forms 






SNTERION 
PILLARS 


¥10. 629—Thind ventefele from above. The upper surface of the thatami, the epiphysis, and the corpora 
quadrigemina are sees, (Testut.) 


a side wall of the third ventricle from floor to roof. The boundary between the 
mesial and upper surfaces is marked by a white band, the stalk of the epiphys 
extending from the anterior pillar of the fornix in front to the epiphysis behind 





a 
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Along the mesial surface from the porta to the aqueduet is ve, the sulcus of 
Monro (aulix, “a furrow”), usually but faintly marked, indicating the line of 
junction of the dorsal and ventral zones, into which morphologists divide the 
oe alae : 

The upper suxface is divided into a postero-internal portion and an antero- 
external portion by an oblique groove. on the former of these areas lies the 
velum interpositum, whose Tree edge, the choroid plexus of the lateral ventricle, 
rests upon the latter area, A portion of this surface beyond the plexus is often, 
perhaps usually, seen in the floor of the latter ventricle, separated from the 
caudate nucleus by the tenia semicircalaris, In the diagrams (Figs. 590 and 
oy which represented the first and second vesicles developing separately, the 
thalamus manifestly could have no place in the lateral ventriclé; and in the 
embryo it is absolutely excluded from this exvity. The upper surface of the 
thalamus is pial ; and, while a strip of this appears in the ventricular floor, it is. 
there covered by the endyma, which completely lines the cavity, and the thala- 
mus is seen through this delicate membrane, At the extreme front of this sur- 
face is a rounded end, the anterior tubercle. Behind at the inner side of the 
thalamus is another tubercle, the pulvinar (“couch”), which extends downwant, 
and occupies the posterior surface. At the lower and outer portion of the pos- 
terior surface are tie two corpora geniculata (“the bended-kuee bodies”), internal 
and external (Figs. 638, 622), connected behind with the corpors quadrigemina 
by the posterior and anterior brachia, and in front continued toto the optic tract. 

The outer surface and anterior end are closely related to the internal capsule, 
into which they send many fibres. 

‘The under surface rests upon a forward extension of the tegmentam. 














CHOROID Mi 
THIRD VEW 
Fia, @—Coronal section throngh the lateral and third ventricles, showing the velum Interpositues pash= 
Ing te choroid plewuses (C.P.) taco the lateral ventricles above the thalaml. (Semidlagrammatie) (Testut.) 





‘The great bulk of the thalamus is gray substance, which is divided into outer 
and inner nucle’ by a thin, curved, white layer. The two thalami are connected 
by a gray band, the middle (soft) commissure, which crosses the third ventricle 
nearly at’ its centre (Figs. 627-629). They are also united by the floor of the 
ventricle. 

The roof of the third ventricle is formed by the velem interpositiem (Fig. 680), 
which has already been described. The endyma lining the ventricular cavity is 
reflected from the thalami onto the under surface of the velum along the lines 
marked by the peduncles of the epiphysis (pineal body). From the under surface 
of the velum hang the choroid pleruses of the third ventricle, covered, of course, by 
the endyma, 

Authors differ widely concerning the extent of the floor of the third yentriele. 
Some include every part of the walls excepting the s and roof, thus making the 
floor embrace all of the parts on or near the middle line below the plane of the stalks 
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of the epiphysis (pineal peduncles), which indicate the uppermost lateral boun- 
davies. Others apply the name “floor” only to the structures extending from 
the location of the optic chiasma back to the opening of the aqueduet, considering 
all from the chiasma to the junetion of the pineal uncle with the fornix as 
anterior wall, The latter method is pursued here, although one sees ‘imens 
which justify the subdivision of this eee so that a posterior wall of con- 
siderable extent may be described. 

From the aperture of the aqueduct the floor of the third ventricle slopes quite 
sharply downward and forward, and is made by (1) the tegmenta of the mesen- 

Jon, (2) the posterior perforated space, (3) the corpora albicuntia, and (4) the 

tuber cinereum, whose central part is the infundibulum, to which the hypophysis 
is attached. 

The tegmenta abut abruptly upon the ventricular cavity. The surface which 
they present is slightly convex, and is covered with a continuation of the 

y matter which surrounds the aqueduct. This sheet of gray is extended 
forward beyond the limits of the tegmenta, and forms the greatest part of the 
floor. Furthermore, it rises for a little distance upon the mesial surface of the 
thalami, and thus covers the lower part of the anterior pillars of the fornix, 
where they lie against these bodies. The part of the floor in front of the teg- 
menta presents « free under surface, which is visible on the base of the brain. 
This area is rhombic, and margined in its rear portion by the diverging crura 
cerebri, in its front by the converging optic tracts, The surface area included 
by these structures ix called the inferpeduncular space, from its bein, 
hetween the cerebral erura or peduneles, It is composed almost wholly of gray 
substance, and is a bond of union between the two thalami. In its hind portion 
is the posterior perforated space ; in its fore part is the tuber cinereum (“ashen 
tale Between these two the corpora albicantia (whitish bodies”) are 
inserted. 

‘Lhe Posterior Perforated Space, so called from*its situation and appearance, is 
a forward continuation of the gray matter in the wall of the aqueduct, and 
stretches laterally between the diverging crara. Its numerous apertures give 


ae to small vessels. 

‘The Tuber Cinereum is continuous behind with the posterior perforated space, 
and in front with the lamina cinerea, which forms a part of the anterior wall of 
the third ventricle. The central part of the tuber cinereum is prolonged down- 
ward in the shape of a cone, the infund- 

ibulum, whose funnel-like cavity is a twrunDl- 


BuLuM 


part of the third ventricle (ig. 631). 
0 the apex of the infundibulum is 
attached the hypophysis (“the growth 
underneath”) also called the pituitery 
gland, from the erroneous notion, form~ 
erly entertained, that it secreted the 
mucus (pituita), which is discharged 
from the nose. This body is lodged in 
the sella Tureica of the sphenoid bone, 
in which it is firmly held by the dura, 
the fibrous membrane lining the brain- 
case. The hypoph, is composed of 
two parts, essentially different in origin 
and histological charicter. ‘The poste- yngfi?utasSamitel geetan Ahnmagh hs, hate 
rior portion is the smaller, and is a u 
process from the ventricular wall, at first being hollow and communicating with 
the ventricle, bnt ultimately losing its cavity, and consisting of nervous matter 
intermingled with much fibrous tissue. The anterior portion is much the larger, 
and partly embraces the posterior. It is derived from the primitive oral cavity, 
and its structure bears a resemblance to that of the thyroid body. The hyyo- 
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is has been found tly enla in many cases of acromegaly, and henee 
Slr supposed to eesti a pee to the stature of the individuel. 

The Corpora Albicantia (Figs. 613, 627, 628), situated about midway of the 
floor of the third ventricle, are parts of the anterior pillars of the fornix. The 
pillars are traced down from their beginning in the lateral ventricles, form a part 
of ihe front wall of the third ventricle, curve backward in their descent, and 
forate the floor of the third ventricle near its centre, thus interrupting oe 
without them, would be the complete continuity of the expanse of gray matter in 
this region, Each pillar then turns abruptly on itself, forming the bunch whieh 
is named corpus albicans, and extends upward and outward to the thalamus of its 
own eide, into the substance of which it plunges and runs to the anterior tubercle, 
Tn composition these bodies are white nervous tissue enclosing gray, They are 
connected with the erura cerebri by white fibres embedded in pray material 
of the floor, The cord which extends from the corpus albicans to the thalamus, 
and which is called the bundle of Vieq d’ Azyr, though seemingly a prolongation 
of the fornix, is now thought to have no histological continuity with it. 

The anterior wall of the third ventricle consists in its lower part of the lamina 
cinerea, otherwise called lamina terminalis, The first of these names implies that 
it is rie sed of gray matter, and the second that it is the uttermost boundary of 
the third ventricle. It is continuous below with the tuber cinereum, which it 
joins behind ages 1, or optic eedherncres mae blends at a sides with the 
anterior rat 8. ther with the tuber cinereum an erior 
forated Pei it Taka the een gray commissure. Tts upper Danke Guan 
in the middle with the rostrum of the callosum by the basal white commissure, 
and laterally is continuous with the gray substance of the gyri of the under sur- 
face of the frontal lobes, It passes in front of the anterior commissure, which 
consequently lies between it and the anterior pillars of the fornix. 

The upper part of the anterior wall is supplied by the anterior pillars of the 
fornia. t «¢ lower portion of cach pillar is close to the thalamus of the same side, 
and is covered, as is the neighboring surface of the thalamus, by a thin layer of 
gray matter, which is a lateral extension of the basal gray commissure, 

‘On cach side between the anterior pillar of the fornix and the thalamus is the 
ES (foramen of Monro), an opening with a well-defined, oval margin. This is 

« developed condition of the lumen of the little sprout, which budded from the 
upper, front part of the wall of the first encephalic vesicle, and expanded at its 
distal end into the body of the lateral ventricle. It connects the third ventricle 
with the lateral. There is no passage directly from one lateral ventricle to the 
other, because the third euteiine intervenes between the two porte. It is, how- 
ever, interesting to observe that the most nearly direct course between the cavities 
of the lateral ventricles is across the fore and upper part of the third ventricle— 
the portion which is developed from the aula, the first encephalie vesicle, from 
which the lateral ventricles themselves are derived. The two porte and the 
intervening aula together are sometimes called the foramen commune anterius. 
Each porta permits the passage of a prolongation of the choroid plexus of its 
lateral ventricle, 

Phe remaining portion of the wall of the third ventricle is found in the small 
space between the long stalk of the epiphysis (pineal peduncle) and the opening 
of the aque Tt may be called 
of the c fo; 


the epiphysis (“the growth upon”), other- 

gland, these last names being given on account 

‘ 1 bow 4 pine cone, Epiphysia is the best of 

the names, because | ct is an upgrowth from the second encephalic vesicle, 
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At first it is hollow; but its follicles soon become filled with epithelial cells and 
particles of earthy material, called brain-sand—acervulus cerebri (“the little heap 
of the cerebrum”). The ancients had a grotesque theory that the epiphysis is 
the favorite and peculiar abiding place of the human soul, Modern m fogiste 
have shown it to be the homologue of the third eye which some reptiles possess. 
It projects outside of the ventricle, and rests upon the two upper quadrigemina. 
It fae a double stalk of white nervous material on cach side. One of these is 
very short, and is connected with the posterior commissure; it stretches from 
one side to the other, forming the wppet lip of the opening into the cpiphyais, 
and is called the supracommissure, The other, already mentioned, extends 
the epiphysis to the anterior pillar of the fornix, and indicates the upper, lateral 
boundary of the third ventricle (Fig. 628). It is called the peduncle of the 
epiphysis, and also the habenula (* little thong”). 

walls of the third ventricle are so intimately blended at various points 
with those of the lateral ventricles that it is impracticable to determine the exact 
line of anion ; but a portion of it doubtless lies in the internal capsule. 

There is an unbroken continuity of gray matter from the lamina cinerea at the 
front of the third ventricle to the gray surrounding the central canal of the spinal 
cord. The lamina cinerea is connected in front not only with the callosum, but 
also with the gyri of the frontal lobe, and at its sides it joins the anterior per- 


LENTICULAR 
NUCLEUS 


Fig. 652.—Dingram to show the continulty of the gray of the busal gunglia of the cerebral hemispheres, th 
cortex, and the lower segments of the ccrebro-spiial xis. (¥. Hd.) fe ee op 


forated space, which is the surface area of the lenticular and caudate nuclei and 
the claustrum ; and these are connected with the gyri of the temporal lobe through 
the am la, which is fused with the lenticular nucleus. Keeping these facts in 
mind, it is easy to understand that the great ganglia are only local thickenings of 
the Bay matter surrounding the cavity of the cerebro-spinal axis, which in the 
adult displays in the spinal cord the least change from the original condition, 
The Subthalamic Region—The mass upon which the thalamus rests ix made 
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up mostly of a forward continuation of the tegmentum of the mesencephalon. 
‘Three layers are distinguished : the stratum lire which is superior; the zona 
incerta (“the uncertain zone”), a reticulated, fibrous collection, the origin of 
which is doubtful and its boundaries obseure; and the subthalanviewn 
(“body under the thalamus”), derived from the locus niger, which lies between the 

entum and crusta of the mesencephalon. Dorsal and mesial to the corpus 
subthalamicum is an extension of the red nucleus of the tegmentum. The sub- 
thalamic region thins out as it extends forward and outward, and finally becomes 
continuous with the anterior perforated space. 


The Internal Capsule. 


A horizontal section through the lenticular nucleus at any but its lowest 
levels displays this great ganglion surrounded by a thick layer of white substance. 
The portion of this enclosing material on the mesial side is the internal capsule, 
and that between the nucleus and the claustrum is the external = 

The internal capsule (Figs. 618, 627, 619, 633), as seen in horizontal section, 
following the mesial surfaces of the lenticular nucleus, forms a bend with its con- 
yexity toward the middle line. The part at the angle is the genu; that in front 

of it is the anterior segment; and that 
eth behind is the posterior segment. The anterior 
oe segment separates the lenticular nucleus from 
the caudate; the posterior divides it from 
the thalamus ; and the genu comes up to the 
Prenat caPeoLe. tenia semicircularis, pushing in between 
the caudate nucleus and the thalamus. 
The internal capsule is largely composed 
of fibres which sh between the cortex of 
the hemisphere above and the crura cerebri 
below. But it has ingredients which con- 
nect these parts only indirectly, Some 
fibres enter it from the end, which do not 
leave it, but plunge into the surroundi, 
nglia—the thalamus, the caudate a 
lenticular nuclei, Others enter at its sides 
from the same 
from the ates a 
from the subthalamic region, and still others 
intern opener oe fom the Ed oe the opposite side 
through the callosum. The general drift - 
of its direction, however, is between the lowest and the highest centres of the 
cerebro-spinal axis—from below upward and outward. Tracing the fibres upwand 
ve find that, immediately on emerging from the capsule, they spread out in every 
‘ion toward the cortex, constituting the corona radiata (“ the radiant crown”), 
anterior segment is chiefly composed of fibres coursing longitudinally 
of the frontal lobe. The hind portion of 


is a continuation of the lemniscus, and the remaining 
h the region of the cortex about the central (Rolandic) 


in its anterior part, the internal capsule is 
ross it between the caudate and lenticular 


h is situated between the lenticular 
nternal capsule below and behind. Tt 
the anterior commissure, and partly 
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upon the detailed study of the remaining structures of the brain, which are 
related to one another in a very intimate and complex manner, it is well to con- 
sider them in a schematic way, by which the principal features of their 
anatomy shall be presented clearly and form the groundwork for the more minute 
consideration of the subject (Fig. 634). ‘This, in part, has been done on a pre- 
vious page, but may profitably be reviewed at this stage. 

The cerebral hemispheres and the parts in the region of the third ventricle, 
already described, are developed from the first and second encephalie vesicles, 
From the third vesicle is devel the mesencephalon, from the fourth the pons 
and cerebellum, and from the fifth the oblongata. 

The mesencephalon is often called the isthmus of the brain, because it is the 
narrow neck by which the great cerebral mass above is connected with the stract~ 
ures below. Its yentral part is shaped like two pillars converging to the pons, 
and is called the erura cerebri ; its dorsal protrudes in four tubercles, the corpora 
quadrigemina. Its cavity is the aqueduet. 

The cerebellum is a large, solid body, the second of the brain-masses in size, 
and constitutes the dorsal portion of the wall of the fourth ventricle, It is con- 
nected above by the superior cerebellar peduncles with the quadrigemina ; in front 
by the middle cerebellar peduncles 
with the pons; and below by the QUADRIGEMINA 
inferior cerebellar peduncles with JPERIOR PEDUNCLE 
the oblongata, 

The pons is situated between 
the isthmus above and the oblon- 
gata Baer, aoe pate the upper 

tion of the ventral part of the DEVELOPED ont 

yall of the fourth renrilas Nee eee, PONS rouncie CEREBELLUM 
bulges in front and laterally, and 

runs back on each side into the 

middle cerebellar peduncle. Be- 

tween the dorsal surface of the INFERIOR PEOUNCLE 
pons and the ventral surface of 

the cerebellum is the upper half 

of the fourth ventricle. Cok rN ee an OF the pares ane cae DA en Delow 

Below the pons is the oblon- 
gata, develo from the fifth vesicle. It is shaped like an irregular, inverted, 
truncated cone, It is continuous below with the spinal cord. ‘The upper part 
of its cavity is the lower part of the fourth ventricle proper, and the rest of it is 
tubular and directly continuous with the central canal of the spinal cord. 

‘The columns of fibrous nervous tissue are chiefly continued upward from the 
spinal cord through the oblongata, the pons, and the isthmus, to the higher levels 
of the brain; but some of them switch off dorsally to the cerebellum, thus con- 
stituting the inferior peduncle of that body. The gray nervous tissue, also, is 
continued upward from the cord, and a portion of it is thus connected with the 
aes collections of gray matter in the cerebrum; but in the oblongata con- 
siderable masses are detached by the intrusion and crossing from one side to the 
other of large bundles of white nervous tissue, and at various points are found 
new collections of nerve-cells, which are not the representatives of any nuclei at 
lower levels. 


THE MESENCEPHALON—THE REGION OF THE AQUEDUCT. 


Next below the thalamencephalon comes the mesencephalon, otherwise known 
as the mid-brain, from its situation, and as the ivhmus cerebri, because it is the 
constricted bond of union betw: he parts which result from the development 
of the first and second encephalic vesicles and those which come from the fourth 
and fifth. Its direction is from before backward and a little downward, Viewed 
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from below it displays a ventral surface, which ix marked by two short, thick, 

white columns, converging toward the pons, like the limbs of the letter V, and 

called the erura eerebri (“legs of the brain”), and also the cerebral peduncles 

“little rey 637). Between the crura is a triangular area, already 
ibed as hind part of the interpeduncular space (see page 549). 

The dorsal surface is not visible until certain overlying structures have been 
removed. It then presents to view four prominent knobs, the corpora rigeming 
(four-twin bodies”), and the upper portion of the superior cerebellar peduncles 
(Fig. 688). The quadrigemina are arranged in pairs, an upper (anterior) pair, 
sometimes called the nates, and a lower een known also as the testes, A 
median groove separates the right tubercles from the left, and ends above at the 
posterior commissure; and the superior are divided from the inferior by # trans- 
verse gutter. At the outer sides the quadrigemina ran npward and forward into 
the brachia (Fig. 638). The quadrigemina are composed principally of gray 
matter, covered by a thin layer of white, 

A cross-section of the isthmus (Figs, 

635, 686) shows that each lateral half is 

divided into two unequal parts by a band 

of nerve-cells, so deeply pementes as to 

have received the names focus niger (“ the 

black place”) and intercalatum (* inserted 

between”’). Ventrally to this is the 

column of white nervous tissue whieh 

forms a side boundary to the interpedunca- 

lar space,and is called the eruata (“ crust’). 

Dorsally is a mass of mingled white and 

cone eatraneverse section of the meen gray, the fegmentum (“covering”). At each 
border the locus niger comes to the surface 

at a groove, that which is mesial being the place of emergence of the third cranial 


go 


LATERAL 
enocove ry 


nerve, and the other, called the lateral groove, runs from the internal geniculate 
body to a point between the superior and middle peduncles of the cerebellum. 
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‘The erusta is composed lungely of flat bundles of white tissue which present their 
edges at the free surface, The part of the crusta close to the locus niger is the 
stratem infermedium, ‘The fibres of the crusta can all be traced upward through 
the internal capsule to the cerebral cortex—the innermost series to the frontal 
lobe, the outermost to the occipital and temporal lobes, and the intervening set 
to the region around the central fissure. Going downward, the inner group has an 
undetermined ending, the outer is followed to cells in the pons, and the inter- 
mediate to the ventral pyramid of the oblongata, The tegmentaum extends from 
the locus niger up to the level of the aqueduct, and above this plane is the lamina 
quadrigemina, upon which the corpora quadrigemina rest. T! nium con= 
sists of a network of longitudinal and transverse white fibres in meshes of 
which is much gray matter, the whole constituting the formatio retiewlaris, Some 
tolerably distinct white fasciculi are observed. Just dorsal to the locus niger 
and extending laterally upon the free surface is the lemniscus, which will be 
deseribed best at a later point, as portions of it appear in several segments of the 
brain. Ventral to the gray around the aqueduet is the posterior longitudinal 
bundle, whose fibres are traceable from the subthalamic region to the ventral 
column of the cord. The white around the red nucleus is an extension of the 

ter part of the superior cerebellar peduncle of the opposite side—decussa~ 
tion taking place across the middle line in the raphe, and the fibers running to 
the thalamus. Asa whole the white of the erura is a continuation of bundles 
from the internal capsule and subthalamic region. The aqueduct is a small 
eanal, and is veAeeial by a considerable thickness of gray, in which are em- 
bedded clusters of nerve-cells, which are connected with the roots of the third, 
fourth, and fifth cranial nerves. In the fore part of the tegmentum is a globular 
collection of cells, the red nucleus, through which pass the roots of the oculo- 
motor (third) nerve. The anterior extremity of the tegmentum is convex, and 
slopes downward and forward, forming « part of the floor of the third ventricle, 


pa this surface is extended the forward continuation of the gray of the aqueduct. 
The locus niger can be traced backward to the upper margin of the pons, and 
forward to the corpus albicans and the corpus subthalamicum. 


THE EPENCEPHALON—THE REGION OF THE UPPER PART OF 
THE FOURTH VENTRICLE. 


This segment of the brain comprises the parts developed from the fourth 
encephalie vesicle, namely, the pons and the cerebellum, 


The Pons. 


The pons, otherwise called pons Verolii (“bridge of Varolius”) and tuber annu- 
fare (“annular protuberince”), consists Jangely of white nervons tissue, the greater 
part of which is divided into two poo of bundles, according to the direction in 
which they run (Figs, 637, 639). One set courses nearly vertically from the mes- 
encephalon to the oblongata, occupying the central portion of the pons ; the other, 
mainly superficial to this, is disposed horizontally, and is seen at the front and 
sides, projecting beyond the surface plane of the crura and the oblongata. The 
horizontal part gives the name to the whole, because it suggests the arch of a 
bridge connecting the lateral halves of the cerebellum. The ventral portion of 
the arch has the greatest vertical diameter, and the sides taper as they go dor- 
sally, being smallest where they enter the cerebellum, constituting the middle 
peduneles of this organ. 

By removing the cerebellum, a view is obtained of the dorsal aspect of the 
pons (Fig. 6:8). On each side is seen a superior peduncle of the cerebellum, 
running downward and outward from the quadrigemina, Between these two 
diverging masses is stretched a flat, tri guar plate, consisting of two layers 
of neryous tissue, the ventral being white, the dorsal gray. This structure 
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is variously called the valvula, the valve of Vieussens, and the anterior or 
superior medullary velum. It ‘forms the upper part of the dorsal wall or roof 
of the fourth ventricle, and is covered by thie of Pthe lingula of the cerebellam, 
Cutting away the valvula we look into the fourth ventricle, and see the upper 


COMPUS ALBICANG 


Fic. &S7.—Venteal view of mesencephalon, pons, and oblongata, (Testut,) 


portion of its ventral wall or floor, overlapped at its sides by the mesial borders 
of the superior cerebellar peduncles (Fig. 646). In the entire middle line of this 
triangular area is a groove, suleus longiludinalis medianus, close to which and to 
the aa iireba is a rounded projection, the eminentia teres (“the round eminence”), 


THIND 


LEFT THALAMUS POBTERION, | Teint eg 


(naiaco) BRACHIUM 
ANTERIOR 
BRACHIUM 


CORPUS OERICULA- 
TUM ExXTERNUM 


FOURTH 
VENTRICLE 
INTERtOn 
PEOUNGLE 


mrooue! 
prouMcLe 


rr ,, iw cerebeltom amt metatela have Dees 
remo vel in . rect downward. (Testut.) 


Beside this i hullow depression, the fovea superior (“the upper little pit”), 
and above the | i se pigmented area, the locus ceruleus (* the blue place”), 
Between the emine res und the fovea superior is a band of white fibres, the 
conductor sonar 

A eross-section of the upper portion of the pons shows that the bulk of its 
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ventral and larger part is composed of transverse bundles, which, extended dor- 
sally, form the middle peduncles, Some of their fibres cross to the opposite side, 
and are connected with cells which are intermingled with the white. On each 
side of the middle line, embedded in the mass, is a longitudinal bundle, which ix 
a downward continuation of a part of the crusta, and extends into the ventral 
pyramids of the oblongata. 

The dorsal and smaller part is called the teymentum, because it is continuous 
above with the tegmentum of the mesencephalon, and below with that of the 
oblongata. In the median line is a raphé of crossing fibres. The greater part of 
the tegmentum is formatio reticwaris, like that in the region above. Directly in 
front of this portion is a longitudinal bundle of white, the lemniscus, previously 
referred to, and toward the Back is the posterior longitudinal bundle, « caudal 
extension of the tract of the same name in the segment above. In the lower part 
of the pons is a transverse bundle of fibres, the trapezium, occupying the front of 
the dorsal portion, and connected with the accessory auditory nue! Scattered 
through the reticular formation are several collections of cells—the superior olive, 
and nuclei of the fifth, sixth, seventh, and eighth cranial nerves, These centres 
will be dealt with in connection with the peripheral nerves. 








The Cerebellum. 


The cerebellum is the great, solid, nervous mass lying dorsal to, and on the 
same plane with, the pons, with which it is developed from the fourth encephalic 
vesicle (Fig. 639). It is situated in the posterior fossa of the cranium, and is 











Fis. @9—Median section through the third and fourth ventricles. 
(Mestat.) 


Left half, M, C., midde commissure, 
shielded from the pressure of the overlying cerebral hemispheres by a strong, 
tightly stretched prolongation of dura, called the tentorium. It has no cavity 
proper to itself, but it participates in the formation of the roof of the fourth ven- 
tricle. Its main portion consista of three parts, a median and two lateral, all 
continuous and of substantially the same structure, 

‘The lateral parts are called hemispheres—a piece of nomenclature imitative of 
that of the great cerebral masses, rather than appropriate on account of its 
inherent descriptiveness. These bodies attain a size so greatly in excess of Yaak 
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reached by the median portion, which is between them, that the latter is com- 
paratively insignificant, and its obscuration by them on the lower aspect is almost 
complete in the normal position of the parts. 

median portion is called the vermis (“worm”) or vermiform process, on 
account of the undulatory appearance of its irregular surface, On the 
aspect of the cerebellum the vermis and hemispheres are separated only 

ves; but on the under surface the vermis is sunk almost out of si; 

leep depression, the vallecula (* little vale”), which ends behind in a deep noteh, 
in front in a shallow one. 

The cerebellum is connected with other parts of the encephalon by six bands, 
three on each side. To the oblongata run the inferior patency, otherwise called 
the restes, ‘To the quadrigeminal bodies of the isthmus stretch the Ce eae 
peduncles, which have been seen to bound the tile portion of the fourth 
ventricle laterally, To the pons go the middle uncles, which spread out inte 
its ventral protuberance. "These uncles constitute the chief connections of the 
cerebellum with other parts of the brain; but it is also joined to neighboring 
parts throngh the valvula, which stretching between the superior peduncles is 
overlapped by the lingula, and Be the metatela, which is spread between the 
inferior peduncles, en ix continued from the nodule, 

‘The upper surface of the cerebellum is nearly flat, the lower surface decidedly 
convex, Both surfaces are marked with fissures which run in a generally trans~ 
verse direction, and are so close together as to divide the cerebellar substance 
into layers or leaves, whence it is said to be laminated or foliated. These folia 
are very different in gross appearance from the gyri of the cerebrum, presenting 
a sharp border instead of a rounded surface ; but they are homologous with these 
gyri in that they have a basis of white substance and upon this a covering {cor- 
tex) of gray. The clearest conception of the depth and arrangement of the folia is 


obtained by making sections, especially in a vertical direction, through the cere 


bellum at different planes (Fig. 640). It is then seen that the white substance 


BUPERIOR to 


Fro, 610 —Sagittal section of left cerebellar hemisphere. (Testut.) 


forms a large core or trunk, the frapezium, from which a number of primary 
branches are gi off. wch of these in its turn divides, and, as the ultimate 
rami, as well as the original, are clothed in gray, an appearance-is presented 

gestive of a cedar tree, whence the name arbor vita: (“tree of life”), which is 


whose 
ronounced prominence is the monticulus (“little mountain”). 

On each side o' mis is a shallow groove, beyond which is a hemi 
The deep fis re upper portion of the cerebellam into segments, 
which are seen most | ly in sagittal sections, For each segment of the yer= 
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mis there is a corresponding and connected part of each hemisphere. These do 
not appear plainly in the picture (Fig. 641), but will be understood by reference 
to the schematic arrangement, in which the segments are named in order from 
before backward, with the fissures which separate them, The segments of the 
vermis are the lingula (‘little tongue”), the central lobe, the culmen (“summit”), 
the clivus (“slope”), and the cacumen (“top”); and the parts of the hemisphere 
respectively corresponding are the frenulum (* little bridle”), the ala (* wing”), 
the anterior or ventral erescentic lobe, the posterior or dorsal crescentie lobe, and 


cr 
TAL FIBBUNE 
Fig. 641.—Upper surfice of cerebellum. The linguin and cacumen mre concealed by overhanging parts, 
‘The label" montleu! ‘el if 


is ou the colmen. Compare with scheme of this surface, (Testut) 


the dorao-superior lobe, The fissures are named with reference to their situation 
in front of or behind the central lobe and the clivus—precentral fissure, posteentral 
fissure, preolival fissure, and postelival fissure. 


Scueme or Uprrr Scurrack or Cerrpe.ium, sHowrnc THE MEDIAN 
Portion anp THE Ricur HemispHere. 


VERMIS. HEMISPHERE, 
LINGULA. FRENULUM, 
PRECENTRAL FISSURE. 
CENTRAL LOBE, ALA. 


POSTCENTRAL FISSURE. 
CULMEN, VENTRAL CRESCENTIC LOBE. 


PRECLIVAL FISSURE. 
CLIVUs. PORSAL CRESCENTIC LOBE, 


POSTCLIVAL FISSURE. 
CACUMEN. DORSO-SUPERIOR LOBE. 


‘The under surface presents in the mid-line the inferior vermis, separated super- 
ficially from the hemispheres by lateral grooves. Here, as on the upper aspect 
of the cerebellum, the deep fissures cut so far into the substance as to mark off 
segments ; but the portions of the hemispheres are less easily geen to be related 
to correspondent parts of the vermis than in the former case. The fissures are 
not as regularly disposed, and the whole arrangement is complicated, . Close ex~ 
amination, how: reveals a more systematic relation than casual inspection 
promises, and this ix shown diagrammatically in the schematic table, which would 
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best be studied in connection with the picture (Fig, 642). From before backward 
are seen in the vermis the nodule, the uvula, the pyramid, and the dorsal: tuber 
(tuber posterins); and in the hemisphere the floceulus (* little tuft of wool”), the 
amygdala (“almond”), the biventral or digastric lobe, the slender lobe, and the 
dorao-inferior lobe. The uvula and amygdale are so named on account of their 


Fig, 612—Under surface of cervbellin. The hemlepiores are pulled apart to give & view of the inferior wer- 
mis. The nodule is between the uvula and the fourth ventricle. Compare with scheme of thissurface. (Testist.) 


resemblance to the parts of the same name in the pharynx, as seen through the 
open mouth, The fissures are named from their position with reference to the 
nodule, the pyramid, and the slender lobe—the postnodular fissure, the pre- 
pyramidal fissure, the postpyramidal fissure, and the postgracile fissure. 


Usper Serrace or Ceresetioe 
VERMIS. HEMISPHERE. 
NODULE. FLOCCULUS. 
POSTNODULAR FISSURE. 
TVULA. AMYGDALA. 
PREPYRAMIDAL FISSURE. 
PYRAMID. DIGASTRIC LOBE, 


POSTPYRAMIDAL FISSURE 
SLENDER LOBE, 
DORSAL TUBER. 4 POSTGRACILE FISSURE. 
DORSO-INFERIOR LOBE 


Embedded in each hemisphere is a nucleus, called the carpus deutafim 
(“toothed body”) from its jagged outline (Fig. 64 Its centre is white, and 
on the mesial side near the front the gray wall is deficient. Near this are three 
other masses of gray of small size—the nucleus emboliformis ( pluglike”), the 
nucleus globosux ( spherical”), and the nueleus fastigit (“of the summit”). 

The general n Kod of arrangement of the fibres traced into the cerebellum 
from its pedune! 

The ¢ ped made up of fibres from the corpus dentatum 
and the be! x. The middle pedunele is composed of fibres from cells 
i 1 both sides of the pons, and do not, as gross 
appearances sug d from one side of the cerebellum to the other, The 
inferior pedunel: 3 fibres from cells of the cerebellar cortex and the oblon- 
gata, from the direct cerebellar tract of the spinal cord, and from the nuclei 
gracilis and cuneatus. 





THE METENCEPHALON. 561 





Pio. 643.—Corebellum fo nearly horizontal section—the upper surface of the lower gection. (Testat.) 


THE METENCEPHALON—THE REGION OF THE LOWER PART OF 
THE FOURTH VENTRICLE. 


In describing this segment of the brain it is frequently necessary to mention 
correlated parts of the spinal cord, and, consequently, it is highly desirable that 
the student should have some knowledge of that portion of the cerebro-spinal axis 
at this stage of his work. He is, therefore, advised to familiarize himself with 
the diagram of the transverse section of the cord (Fig. 658). It is especially 
important to observe that the gray of the cord is in one discrete mass, centrally 


AL inst cenvicar 
SA NEAVE 





Fig, 644.—Semidiagram of the three cerebellar Ts. 615. —The pons and oblongata, rentral 
peduncles. (Testut.) view, (Testut,) 


located, bilaterally symmetrical, presenting two ventral and two dorsal horns; 
that the white is arranged on each side in three columns—ventral, lateral, and 
dorsal; that this white nervous mass consists of collections of bundles of nerve~ 
fibres, some efferent and some afferent, and these constitute paths by which 
sensory impressions are conducted brainward, and motor impulses in the other 
direction. All of these parts, both gray and white, are represented in the oblongata, 
being continued upward from the cord; but their relations to one another there 
are, in most cases, radically altered. The gray, instead of being in one mass, as in 
the cord, is broken up intoa number of separate parts; and there are added several 
36 
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Lue which ea in oie eae, pisces each part i ~ 
myelon seems to be continued upward into i tion 
cont but this appearance is frequently deceptive, a) the bundles are 
tur! into new directions in a very intrieate manner. 


THE OBLONGATA. 


The oblongata, also called medulla oblongata (“the oblong marrow”), and the 
spinal bulb, extends from the lower margin of the pons wevplice pressing trans 
versely just below the decussation of the pyramids, at which level the spinal cord 
begins. It is shaped somewhat like an inverted truncated cone, flattened ventro- 
dorsally, and is an ineh long. It lies upon the basilar process of the occipital 
tons, the inclination a which indicates et neihids of the oblongata, e 

n various ways the gross appearance of the oblongata is suggestive of a 
ment of the cord of corresponding length. The ream blAbed is especially striking 
in its lowest part, which is tubular. ere the shape, the fissures, the origin o 
the nerve-roots, the columnar arrangement of the white nervous material on the 
surface, and even the disposition of the gray in the central parts, are nearly iden- 
tical with those of the cord. But above this a great change is manifest. ‘The 
dorsal columns are spread widely apart, with the result of bringing near the 
dorsal surface the gray, which but for this would be deep in the mass around 
the central canal. The cavity, however, which is thus shifted toward the rear, 
is not opened by this process; for while the nervous material, which, in the 
lower parts of the axis, covers in the canal behind, is here lacking, the endyma 
lining the ventricular cavity and the pia covering it remain, come in contact 
and form a tela, which stretches between the divergent margins, and thus roofs 
in the space, which is a part of the fourth ventricle. Besides the change of 
shape which is thus effected, an increase in bulk is produced by the addition 
of gray masses which have no counterparts in the myelon. 

The cranial nerves below the fifth have their apparent origin in the oblon- 
gata. They are indicated by Roman numerals in Fig. 645, The first spinal 
nerve arises in the oblongata, 

On the ventral surface is a longitudinal cleft, the ventro-median fissure, which 
beeioa above in a little pit, the foramen eweum (* blind hole”), and is interrupted 
below by a criss-cross of nerve-bundles. On each side of the ventro-median 
fissure is a white body, gradually dwindling from above downward, and seeming 
to be directly continuous with the ventral column of the cord. These are the 
ventral (anterior) pyramids, and the interlocking of the bundles at their lower part 
across. the ventro-median fissure (constituting the above-mentioned criss-cross) is 
called the decussation of the pyramids, At the outer side of each pyramid is a 
cleft, the ventro-lateral fissure, which is in line with the series of origins of the 
ventral roots of the spinal nerves, and in its upper part gives exit to the hypo- 
glossal. 

On cach side the oblongata presents a vertical mass, the lateral colimm, or 
lateral tract, which is apparently continuous below with the lateral column of the 
cord, and above is encroached upon at the front part by a large ovoid mass, 
the olive (olivary body, inferior o! ive), whose presence crowds the column back- 
ward, and compresses it into a small band. The olive and lateral column are 
separated from the ventral pyramid by the ventro-lateral fissure, and from the 
dorsal structure of the oblongata by the dorso-lateral fissure, in which is seen a 

i root-bundles of cranial nerves, ranged in line with the dorsal roots of 


46) of the oblongata is wide above and narrow 
as consisting of upper and lower halves, 
ci tl an marked in the middle line by the dorao- 
median fissere, which is continuous with the dorso-median fissure of the spi 
cord, Between this and the dorso-lateral fissure is the dorsal column, An 
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upward extension of the dorso-intermediafe fiseure of the cord marks off near the 
middle line # small portion of this column, which is ealled the fascieulus gracilis 
slender bundle”), and is continuous with the dorso-mesial column of the cord 
(the tract of Goll). The remainder of the dorsal column is divided by a slight 
groove into two parts—that next to the dorso-intermediate fissure being the Ji 
ciculus cuneatus (* wi haped bundle”), and that next to the dorso-lateral’ fis- 
sure the fasciculus of Rolando. The fasciculus cuncatus is traced downward into 
the dorso-lateral column of the cord (the tract of Burdach), The fasciculus of 
Rolando seems to have no representative in the cord, but begins at the lower end 
of the oblongata as a small bundle, increases in size from below upward, and 
blends with the fasciculus cuneatus at the upper end of the lower half of the 
oblongata, the union of the two fasciculi seeming to form the restis, This ap- 
pearance, however, will presently be shown to be misleading, At the upper end 


Pio. 646,—Fourth ventricle Inid open by removal ef its roof. (Testut.) 


of the fasciculus of Rolando there is a slight swelling, the tubercle of Rolando, 
which contains the nucleus of Rolando. At about the junction of the upper and 
lower portions of the oblongata the fasciculi gracilis and cuneatus contain each 
a mass of gray, which is known as its nucleus. That of the former is called the 
nueleus gracilis, and corresponds to an enlangement known as the clava (“ club”); 
that of the latter is named the nucleus cuneatus, The cavity of the lower half of 
the oblongata is tubular, like that of the cord into which it runs, 

‘The upper half of the dorsal part of the oblongata presents lateral masses of 
nervous tissue, which diverge from a median point below, and are connected by 
atela. At each side the edge of the nervous mass is formed by an upward pro- 
longation of the fasciculus gra is largest below, in the region of the 
nucleus gracilis, and tapers to a point as it passes upward. It is ramet the dorsal 
pyramid, At the outer side of the dorsal nace is a column of white nervous 


material, the restis (“rope”) or restiform body, which is traceable upward to the 





564 THE CEREBRO-SPINAL AXIS. 


cerebellum, forming the inferior peduncle. Although the appearance of 
the parts leads free to pipe pa restis is a direct u er cateutne of 
the euneate and Rolandie fasciculi, it is in reality com of the arciform fibres 
(presently to be mentioned) and the direct cerebellar tract of the cord. 

Emerging from the yentro-median and ventro-lateral fissures below the plane 
of the olive are bundles of white nervous tissue, which pass around the pyramid 
and the lower end of the olive, and enter into the composition of the restis” They 
are called the arcuate or areiform fibres, In front of the pyramid in this region 
isa little mass of gray, the areiform nucleus, The course of these fibres will be 
traced in connection with the study of the internal structure of the oblongata. 

The dorsal pyramid and restis of each side together form u prominent ridge, 
and the two aif » converging below, enclose a triangular space. ched 
across this space is a membrane, consisting of a ventral layer of endyma and a 
dorsal lamina of pia, the formerly intervening nervous tissue having completely 
disappeared. This membrane forms the principal part of the roof of the cavity 
of the metencephalon, and is called the metatela or tela choroidea inferior. From 
its ventral surface depend small clumps of blood-vessels, covered, of sone 
endyma, and named the choroid of the fourth ventricle. Below its mid 
is a perforation—the foramen of Magendie, or metapore, through which the cerebro- 
spinal fluid mingles with the fluid in the serous cavity which surrounds the axis. 

n the embryo there is no other aperture of communication between the general 
ventricular aoe and the subarachnoid space ; but, in the adult, at the extreme 
lateral angle of the metatela on each side is an opening, called the foramen of Key 
and Retzius, which results from the disappearance of the thin wall over a minute 
area. In connection with the membrane should be mentioned the obex (“bar”), 
a small layer of gray substance, which is stretched across the very apex of the 
triangle; and the /igula (“little tongue”), a small irregular lamina of white 
nervous tissue, which projects slightly over the membrane from each lateral 


border. Both of these structures are rudimentary, 

If the membrane is removed, the cavity of the fourth ventricle is exposed, 
and we see the part of its floor which is directly continuous with the portion pro- 
vided by the pons. The space presents a triangle, whose base is applied to that 
of the pons. The apex of the triangle has been likened to the nib of a , and, 
sore hy, is referred to a5 the calamus epee (“the writing pen”). The 


median cleft of the pons is continued down through the oblongata, and on each 
side of itare arranged from within outward three somewhat triangular areas— 
the internal white (the hypoglossal area), the middle gr y (the vagus area), and 
the external white (the auditory area)—the first an third standing in relief. 
Running from the mid-line outward is a variable number of nervous threads, 
strice acuatice: (“auditory stripes”), which turn around the restes, and end in the 
auditory nerve. 
Internal Structure of the Oblongata. 


‘Transverse sections of the oblongata at different levels show marked varia- 
tions in the disposition of its constituent elements. It is manifest that the out- 
line ¢ sections will be strikingly different, for, as we know, the uppermost 

spread out laterally, while the lowest is bunched together into a com- 
The change in the arrangement of the included parts follows this 
J trend, and is shown particularly well in the case of the *. masses— 
b ersed in the higher levels, and being gradually gathered 
rd, until they are united into « single, coherent 
the cor 
ents which lead to it will be most 
ansverse sections, beginning with the lowest 
and proceedix y rd. It will be seen that there is an addition 
of nuclei, a ig up and dispersion of the gray mass of the lowest level, 
and that the scattering is caused by the oblique crossing from one side to the 
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other of motor and sensory bundles. In these figures the motor nuclei are colored 
red, the sensory blac. The area of each section is divided into three parts, cor- 
responding respectively to the ventral, lateral, and dorsal tracts of the surfice, 
these being separated by the bundles of fibres of the nerves which have their 
origin in the oblongata—the hypoglossal between the ventral and lateral, the 
others between the lateral and dorsal, the first spinal presenting in both places 
at the lower end, 

A cross-section made at the lowest level (Fig. 647) is practically identieal in 
appearance with one at the uppermost plane of the cord. Above this the sections 


VENTRAL MEDIAN 
FISSURE 


VENTRO-MEDIAN 
Fissune 


Fic. 647.—Transverse s€ction of the oblongata at its lower Fro. 648.—Tranxvers avetion of oblon- 
end. (Testut.) aa the decamation, of the prramida. 
r 


show a ively increasing area, and a change from the nearly circular out- 
line to the ‘Boe as Sage 2 : 

At the decussation of the pyramids (Fig. 648) several features are altered, 
Each crossed pyramidal tract, instead of continuing upward, runs over the median 
line nearly horizontally to the ventral pyramid of the opposite side, crowding the 
direct pyramidal tract laterally. In its passage from one side to the other it 
amputates the head of the ventral horn. The dorsal horn is bulkier, and is more 
turned to the side. From the base of the dorsal horn projects backward a long 
process of gray—the nucleus gracilis. ‘The dorso-median fissure remains as in 


nace 
]_ DOMECMEDIAN 4, 
u 


“MEAD OF VENTRAL KORN 


Fic. 649.—Transverse section of oblongata at the crossing of the fillets. (Test.t.) 


the myelon; the ventro-median loses most of its depth on account of its becoming 
ae by the decussation. Nerve-roots are given off from the heads of bot 
Orns. 
Above the plane of the decussation of the pyramids (Fig. 649) appears a new 
gray mass on each side—the nucleus cnneatus—placed lateral of the nucleus 
gracilis, and connected with the dorsal horn, From these two nuclei bundles 
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of fibres (the lemniscus or fillet) ran ventro-mesially, cross the middle line, and, 
reaching the back of the pyramid, turn upward behind it, By the passage of 
these bundles the dorsal horns are decapitated, just as the ventral horns were cut 
off by the crossed pyramidal tracts. This constitutes the sensory deeussation, 
called also the crossing of the fillets. he roots of the hypoglossal nerve are 
seen springing from the base of the ventral horn. 

At the lower end of the olives (Fig. 650) the motor root of the vagus, as 
well as that of the hypoglossal, nerve is seen starting from the base of the yentral 


yE OF VENTRAL MORN 
|OOT OF THIFACIAL CAPPING 
HEAD OF DORBAL HORN 


VAGUS NERVE 
HEAD OF VENTRAL HORN 


LEMNIBCUB VENTRAL PYRAMID. 


F1d. 650.—Transveryo section of the oblongata at the lower end of the olives. ‘The roof of the fourth ventricle 
is not represented, (Testut, after Duval,) 


horn. The nucleus gracilis is larger, curves outward, and gets near the sur- 
face. The gray of the olive is arranged in a crinkled line, nearly rena 


an inner part or core of white. Its toothed appearaiiee has led to its being called 
the dentate nucleus. An accessory olivary nucleus appears between the lemniseus 
and the hypoglossal nerve. The central canal has Bae replaced by a shallow 


Hvpoctomsat 


00h OE FOURTH vewrmong NY 


fer Duval.) 
back of the oblongata, due to the spreading apart of the dorsal 


way up the oli (Fig. a section displays the widening fourth 

cle at the r e nucle! is and the base of the dorsal horn appear 
together in the T as the sensory nuclens of the vagus and 
other nerves; the base of the ventral horn becomes the hypoglossal nueleus, 
which is connected with the head of this horn, here known as the accessory hypo- 
glossal nucleus and nucleus ambiguus, the motor centre of certain mixed nerves; 
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the nucleus cuneatus is still connected with the dorsal horn, and the latter (as in 
two former sections) is capped by the ascending (sensory) root of the trifacial 
nerve; the olive is larger, and a second accessory nucleus close to it at the 
rear; the ventral pyramid and lemniseus are larger; and between the vagus 
nucleus and the cuneate is a bundle called the solitary fasciculus. In front of 
the pyramid is the arciform nucleus. 

hove the pyramidal decussation there is a ventro-dorsal raphe, composed of 
pea and nerye-cells, the fibres running fore and aft, up and down, and 
obliquely. 

th the ventral area are a little gray and a t deal of white, the latter being 
mostly the pyramids and the lemniscus. In the lateral and dorsal areas, besides 
the distinct nuclei, is a mixture of gray and white nervous matter, the formatio 
retioularis (* network formation ”), sometimes called the tegmentum of the oblon- 
gata. This peculiar arrangement is largely caused by the crossing of the bundles 
which amputate the heads of the ventral and dorsal horns. The bundles are so 
loose that their component fibres insinuate themselves among the cells of the 
horns, and thus effect an intimate mingling, as the name implies. Besides these 
horizontal fibres others are found running lengthwise of the oblongata—many 
being derived from the association tracts of the cord, passing upward into the 
epencephalon and mesencephalon. The origin of others is not clearly made out. 
Finally, there are fibres, known as arciform or arcuate, which run backward and 
enter into the formation of the restis. Some of these fibres, the infernal, come 
from the opposite side, eross the raphe, and pass in different directions. Certain 
of them are derived from the olive of the opposite side, enter the olive through 
the gap in the gray, run thence to the restis, and ave it reach the cerebellum, 
Other fibres, the external, have a similar origin, but leave the olive, and get to 
the surface by way of the ventro-median fissure or by piereing the gray and white 
walls of the olive, and then course backward around the surface of the ventral 
pyramid and the adjacent olive to the restis, Some of the internal arciform fibres 
pass directly to the restis, and others to the nuclei gracilis and cuneatus. 

At several points in the deseription of the lower segments of the brain, it has 
been necessary to refer to the lemniscus or fillet, but a complete account of its 
course could not be appreciated until the structures of which it formed a part 
were measurably understood. Now, however, it may be considered with profit. 


The Lemniscus. 


‘The lemniscus (“ the fillet”) (Figs. 646, 649-651) is a band of white nervous 
material, extending from the middle horizontal plane of the oblongata to the level 
of the quadrigemina. Its principal portion originates in the nuclei gracilis and 
euneatus, which are situated in the dorsal part of the oblongata, and are the 
terminal stations of the funiculi gracilis and cuneatus, which are the upward 
prlenesions of the dorsal tracts of the cord, It begins by running nearly 

orizontally forward and inward across the middle line of the oblongata, decus- 
sating with its opposite fellow above the plane of the pyramidal decnssation, 
and reaching the dorsal surface of the pyramid. At this point it bends upward, 
and courses along close to the pyramid, being joined in this region by the fibres 
of the ascending lateral tract (Gowers) of the cord, which has come up through 
the lateral tract of the oblongata and the nucleus of Rolando. Thus it is seen 
that the lemniseus embraces all of the sensory fibres which pass from the cord to 
the cerebrum, 

Passing into the pons, the lemniscus occupies the ventral stratum of the dor- 
sal part, enters the mesencephalon, where a portion appears on the surface of the 
tegmentum, and almost all of it courses dorso-ventrally through this segment of 
the brain to the subthalamic region. ‘There its fibres divide into two sets, one of 
which runs through the dorsal limb of the internal eapsule, and thence passes to 
the cortex of the central area; while the second set, of greater size, enters the 
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thalamus, and ends there in arborizations around the cells—from which last, 
however, other fibres run to the gyri around the central fissure, like the first 
group. ‘The essential difference between the two sets is that one goes directly, the 
other through a thalamic interruption, to the sensori-motor area of the cerebral 


cortex. 
The Fourth Ventricle. 


We have now studied separately the various structures enclosing the part of 
the encephalie cavity which is known as the fourth ventricle, sometimes called 
the metepicele, and it will be well to consider them in their natural connections 
as the continuous walls of this chamber. 

The upper, wide-spread portion of the fourth ventricle (that part which is 
usually thought of when the ventricle is named) is nearly rhomboidal or lozenge- 
shaped. It presents a ventral part, called the floor ; a dorsal part, the roof; an 
upper or anterior angle, a lower or posterior, and two lateral angles. ‘The 
or anterior sides are formed by the superior cerebellar peduncles, the lower or 
Les sides by the inferior cerebellar peduncles, all of which overlap the floor 
a little. 

The Floor (Fig. 646)—The upper portion of the floor is furnished by the 
pons, the lower by the oblongata. In its whole extent the floor is cleft a 
paaiealy by a median fissure, and a description of one half answers perfectly for 
the other. 

In the Pontile Portion—Sloping down from the upper angle, parallel with 
and close to the superior peduncle is a strip of bluish hue, the focus ceruleus. In 


GLOBDOPHARYNGEAL 
MYPOGLOsSAL 


3! 


F109. 62.—Diagram of the motor nuclei in and near ¥F16.653.~Dingram of the sensory nucle! m 
the oor of the fourth ventricle. Only the left half of the Moor of the furth veutriele. Oaly the 
the ventricle is shown. (Testut.) loft half of the ventricle i shown. ut) 


line with this and below it at the lateral angle is a shallow depression, the forea 
superior. Between the fovea and the middle line isa white tuberele, the eminentia 
teres, 

In the Oblongatal Portion.—Below the eminentia teres and, like it, close to 
the median cleft, is another and larger white projection, forming a triangular rile 
which extends to the lower angle. It is the hypoglossal area, At 
outer side of the last is the pneumogastric or ragua area, a gray, somewhat tri- 
angular space, the lowest part of which is slightly depressed, and is called the 
fovea inferior, Between the vagus area and the lateral angle is a white elevation, 
the auditory area, whose upper part is called the acoustic tubercle. Large white 
threads, the susticn, pass out from the mid-line, and are gathered into 

rojecti estis, forming a root of the auditory nerve, At 
the lower angle 





THE SPINAL CORD. 569 


The Roof (Fig. 639).—The roof is formed above by the valeula, which 
stretches between the superior peduncles ; below by the mefatela, which spans the 
between the inferior peduncles. The lower edge of the valvula is continued 
ivipeel and backward into a thin white layer, derived from the centre of the 
cerebellar vermis ; and the upper border of the metatela is continuous with the 
ia and endyma, respectively covering and lining a similar layer which runs 
lownward and backward from the white of the vermis. Thus, the roof is 
farthest: from the floor, and forms a tent, at the point where these cerebellar 
Taming sa nese one to go up (forward) to the valvula, the other to go down 
(backward) to end by a free edge of nervous tissue, from which the roof is con- 
tinued by a membrane of vascular and serous tissues. In the centre of this 
membrane is an aperture, the mefapore, or foramen of Magendie, and at each 
lateral angle an opening, the foramen of Key and Retzius. 

It is interesting and very important to observe (Figs. 652, 653) how large a 
part of the cranial nerves have their deep (real) origin in and close to the floor 
of the fourth ventricle. This matter will be treated in connection with the 
description of these nerves in the succeeding chapter. 





Fin. iclpal fissures and of the lower borders of the cerebral hemisphere to the 
surface of the wkull, ‘The thw J borders are not labelled. as the Sylvian, central, and parieto-ocel pial 
fhatires cannot be mistaken. The Inferior line does not shaw the lowest level reached by the temporal and 
occipital lobes, but the lowest parts of them that come close to the skull. 





654.—The relations of the pri 
‘festa ret 





The lower portion of the fourth ventricle (that below the lozenge-shaped part) 
is tubular, and resembles the central canal of the myelon. 

The average weight of the normal adult encephalon is in the region of 49 
ounces for the male, and about 5 ounces less for the female. 





THE SPINAL CORD (THE MYELON). 


The spinal cord (Fig. 655) is the terminal portion of the cerebro-spinal axis, 
and js a direet continuation of the oblongata, having its upper limit at the lowest 
level of the pyramidal decussation. It is Rcubinelie the canal of*the vertebral 
column. Like all other parts of the axis, it is bilaterally symmetrical. From it 
are given off almost all of the nerves which supply the voluntary muscles of the 
parts below the head, and to it go the sensory nerves of the corresponding regions. 
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Its shape approaches the eylindrical. It is slightly flattened ventro-dorsally, 


Fi0. —Spinal cont, oblongata, and 
fons. Left-hand figure is veutenl yew, 
Hghthand §# dorsal. (Testut.) 


tapers at its caudal end, and presents a fusi- 
form swelling in the cervical region, and 
another in the thoracico-lumbar region. The 
cervical enlargement extends from the third 
cervical vertebra to the second thoracic, and 
corresponds to the origin of the nerves of the 
upper limbs. The lumbar enlargement, which 
marks the origin of the nerves of the lower 
limba, begins at the ninth thoracic vertebra 
attains its greatest size at the twelfth, am 

thence rapidly dwindles in a terminal cone, 
from the apex of which extends a delicate 
prolongation, the jilum terminate (the end 
thread”), whose upper part nts the 
essential histologic elements of the cord (Fig. 
656). It is customary, however, to rej 

the tip of the cone as the distal end of the 
spinal cord, as the filum is plainly only a 
rudimentary structure, 

The cord presents two curves, which cor 
respond to those of the parts of the column 
which it occupies: a cervical curce, with its 
convexity forward, and a thoracie curve, with 
its coneavity forward, The cord proper ex- 
tends from the plane of the oceipito-atloid 
joint to that of the body of the second lumbar 


Fea, G4.—Sagittal section of the spinal canal, soning ta 
lower end of the cord and the fitum terminate, The dura ts seen 
extending to the third sacral vertebra. (Testut} 
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vertebra, and the filum continues from this point to the base of the coceyx. The 
heen of the cord proper is about eighteen inches, its transverse diameter one-half 
inch or less, and its weight nearly an ounce. 

Fissures and Columns.—A3s been seen, the oblongata at its lowest part is 
composed of a collection of gray nervous tissue enclosed by a mass of white. 
‘This arrangement obtains in the entire length of the aed cord—the gray is 
central, the white is peripheral. External inspection of the cord shows upon 
its surface a number genes running from end to end. In the middle line in 
front is a deep cleft—the ventral or ventro-median fisswre; in the middle line 
behind a shallow one—the dorsal or dorso-median fissure; at euch side of the 
latter, nearly a quarter of the way around to the front, is a shallow dorso-lateral 

wre; and between thedorso-lateral and the dorso-median, and much nearer the 

tter, is the dorso-intermediate fissure, The dorso-lateral fissures are oceupied by 
the dorsal roote of the spinal nerves. The ventral rools of the spinal nerves come 
off on each side from a vertical strip of the surface which is about as far from 
the ventro-median fissure as the dorsal roots are from the dorso-median fissure. 
‘Thus, each lateral half of the white of the cord is divided into three parts: one 
between the ventro-median fissure and the ventral roots—the ventrad (anterior) 
column; a second between the ventral roots and the dorsal roots—the fateral 
column; anda third between the dorsal roots (or dorso-lateral fissure) and the 
dorso-median fissure—the dorsal (posterior) column, which is subdivided by the 
dorso-intermediate fissure into the dorao-lateral column, and the dorso-mesial column, 

The Gray Matter of the Cord (Fig. 657).—A transverse section of the cord 
shows a mass of gray nervous tissue, enclosed by the white. The gray of each 


wens 


Fig. 057.—Transverse section of the spinal cord at th horacie region. The neuroglia septum 


Me of ths 
bas been removed from between the dorsal columns, (Testut, after Perret) 


side is somewhat crescentic in form, or the whole mass may perhaps be more 
aptly likened to two commas, one of which is reversed, the two placed back to 
back, and their convexities connected by a narrow band. The head of cach 
comma is ventral, its tail dorsal. The two portions of each are called horns or 
cornua.' The ventral horn points forward a outward, but does not come nearly 

‘The term hom or cormu employed generally to designate a portion of the gray matter of the 
cord is strictly adapted only for usc in the description of transverse soctions ; for it is manifest that 


the gray of the cord, equally with the white, ix arranged in columnar masses, ' Bot, as practically we 
do not see the gray except in cross-sections, the word horn or cornu is sufficiently accurate and not 
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to the margin. The free end of it is the head, the attached part is the base. 
From the head project numerons spine-like processes ; from the concave side of 
the base juts ont « triangular mass—the lateral horn, which is most pronounced 
in the upper thoracic neon, The dorsal horn is directed backward and outward, 
and quite or nearly reaches the periphery of the cord at the dorso-lateral fissure. 
Tt is divided into three parts : the base, which is continuous with that of the ven- 
tral horn ; the head, which ends behind in a point, called the apex ; and the neck, 
which connects the base and head. Near the hind part of the head is a erescentic 
portion, the substantia gelatinosa (* gelatinous substance”). From the concavity 
of the comma, at the base of the dorsal horn, projects a network of gray tissue, 
enclosing in its meshes little masses of white. This is the reticularis 
(reticular process”), or retiewa, and it is most marked in the upper cervical 
region, The base of the dorsal horn bulges toward the middle line of the cord, 
forming the column of Clarke, a structure found in the thoracic region and a little 
above and below it. The band connecting the two commas is the gray commissure, 
and it contains the central canal of the spinal cord, a minute channel, continuous 
with the fourth ventricle of the brain, from which it extends to the middle of the 
filum terminale. It is not patent in every part of its course. 

The proportions of the gray and the white nervous material are not the same 
at any two levels of the cord, and the shapes of the two masses of tissue are sub= 

ject to corresponding differences. Thus a part whieh is prominent in one plane 
is diminutive in another, and may be altogether lacking in a third, 

The various fissures which have been mentioned are all seen to have little 
depth, excepting the ventro-median, which cuts tir into the substance of the cord, 
and reaches almost to the gray commissure. Between the dorso-median fissure 
and the gray commissure is a septum of neuroglia, which separates the two dor- 
sal columns from each other. The ventral and lateral columns are continuous 
around the head of the ventral horn, and, on this account, it is not uncommon to 
speak of them asa single strueture—the ventro-lateral column, The two ventral 
columns are connected in their deepest pass by the white commissure, which is in 
contact with the gray commissure. These facts are shown diagrammatically in 
the left half of Fig. 658. 

A knowledge of the obvious features which have been mentioned, while 
necessary for Lal of description, affords little practical help in the study of 
the physiology of the cord ; and, consequently, it is essential to know the delimi- 
tations of the paths by which motor impulses and sensory impressions are con- 
ducted toand fro in this organ of intermediation between the highest centres of the 
cerebrum and the most distant areas of the periphery. To a large extent these 
paths have been ascertained, and will now indicated, Tt will be seen that 
there is little in the gross appearance of the cord to give information as to the 
boundaries of these cables of telegraphic communication. The right half of the 
diagram (Fig. 658) will aid in the mcarateaii ine of the few succeeding paragraphs, 

The Conduction Paths of the Cord.—In the ventral column a narrow triangular 
area is marked off next to the ventro-median fissure. This is the direct pyramidal 
tract—* pyramidal,” because it is a downward extension of a part of the pyramid 
of the oblongata ; “direct,” because this path is on the same side of the middle 
line in encephalon and in cord. It gradually diminishes in size from above 
downward, and disappears at the level of the root of the last lumbar nerve. 
Th of this tract begin in cells of the motor area of the cerebral cortex— 
that the region of the central fissure. They pass throug the corona 

nternal capsule, the crus, the pons, the ventral pyramid of the oblon- 
gata, hi ng od to the outer side by the decussation of the crossed 
pyrunidal Y pai behind the pyramid and olive, forming 
vertical bu the median line. In the cord they cross through the 
ventral white ure to the ventral horn of the opposite side, 

Atthe back part of the lateral column, close to the Sal horn, is an oval 


area, the crossed pyramidal tract—* pyramidal,” for the reason just given; 
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“erossed,” on account of the decussation which occurs in the oblongata. It 
dwindles as it descends, and ceases at the third or fourth sacral nerve-root. Its 
constituents begin in cells of the motor area of the cerebral cortex, and follow 
a course similar to that of the direct pyramidal tract until the oblongata is 
reached. In the lower part of the ventral pyramid (to which it contributes 
three-fourths of the bulk) it deeussates with its fellow ‘ite, crosses: 
median line obliquely backward, and descends in the lateral column of the 
cord, its fibres running thence to the ventral horn of the same side. 

Between the outer side of the crossed pyramidal tract and the surface of the 
lateral column is the dorsal part of narrow area, the direct cerebellar tract, 
so called because its fibres course upward through the oblongata as straight as 
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8—Diagrammatio {deal transverse section of the spinal cord. On the left sideare shown the gross 
Aivisonsy on the right ade, the souduetion patie We Ik) 


possible to the cerebellum. Tt appears at the level of the eighth or ninth thoracic 
herve-root, and progressively increases as it ascends. It begins in cells of 
Clarke’s column, passes upward to and through the .restis, and thence into the 
cerebellum. 

Anterior to this is a somewhat triangular area, which extends to, perhay 
beyond, the place of exit of the ventral roots, the ascending lateral tract, or the 
Gowers tract—named “ascending,” from the direction in which it carries impres- 
sions; “lateral,” from its position. It occupies the whole length of the cord, 
and increases in size from below upward. Its fibres originate in cella of the 
dorsal horn, cross to the opposite side in the ventral gray commissare, pass 
through the formatio reticularis of the oblongata and pons, and then go in 
two directions: “some reach the cerebellum by way of the superior peduncles, 
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and the rest enter into the composition of the lemniscus. Mingled with the 
fibres of the ascending lateral tract are certain descending fibres from the 
cerebellum. 

Lodged in the curve of the gray comma, and penetrated by the interlocking 
strands of the reticula, where the latter exists, 1s the deep lateral association 
tract (otherwise known as the mixed lateral). The first and second words in this 
title are self-explanatory ; the third is chosen because it is descriptive of the 
function of the Rbres composing this tract. These fibres originate in cells of the 

ray substance of the |, run a short course, then turn into the gray, and end 
in arborizations around its cells. Thus, they act as longitudinal commissures, 
associating each part of the cord with parts a short distance above and below. 

The remaining areas in the ventral and Jateral columns are perfectly con- 
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the head of the ventral horn, except for the interruption oeca~ 
sioned by p the ventral roots from the surface to the ventral horn, 
They are often the unental tracts, or ground tracts of their respective 
columns ; npler and more instructive name is the eentro-lateral associa~ 
tion tract— Hation which indicates at once the location and the service of 
the structure, whose function is to connect parts of the cord situated ut different 
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levels. They are longitudinally commissural, ‘The association tracts are found” 
in the whole length of the cord, and are subject to but slight variations of size, 
In the dorsal column are two tracts, separated from each other by a line run= 
ning from the dorso-intermediate fissure to a point near the junction of the 
neurogliar septum and the gray commissure, These tracts, then, correspond 
exactly to the dorso-mesial and the dorso-lateral columns, and are called respeet- 
ively the tract ies column) of Goll, and 
the fact (or column) of Burdach. The 
Goll tract increases in size as it ascends ; 
the Burdach tract varies but little from 
its average at different levels. ‘The fibres 
of these two tracts begin in cells of the 
dorsal roots of the spinal nerves. Those — yyonacve! 
in the tract of Goll pass upward and end 
in arborizations around the cells of the 
nucleus gracilis; those in the tract of 
Burdach terminate in the same way in 
the nucleus cuneatus. Excepting those 
in the upper portion of the tract, the 
fibres of Burdach drift into the tract of 
Goll. 
Near the centre of the tract of Bur- 
dach in the cervical and thoracic regions 
is a small area, called from its shape the 
comma traet, and composed of fibres from 
the dorsal roots of the spinal nerves run- 
ntas downward to lower portions of the 
cord. 


Finally, at the dorso-lateral fissure is Len aay 


Pro, 661,—Formation of « spinal nerve. Fio. (62—Lower end of the apinal cord and the 
(Testut,) dla equina, dorsal aspect. The dorsal roots of the 
been removed, (Testut.) 


asmall irregular area, the marginal bundle, called also by the names of the men‘ 
who simultaneously described it, the Spitska-Lissauer tract. Its fibres are derived 
from the dorsal roots, and ascend to higher parts of the cord, where they end in 
the gray matter. 

From what has been said it must be evident that the size and shape of the 
cord, and the absolute and relative amounts of whi d gry matter vary 
greatly in different parts, This is shown pictorially in Fig. 660. 
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The Spinal Nerve-roots (Fig. 661).—The roots of the nerves which arise from 
the spinal cord are in two sets, dorsal and ventral. The dorsal leave the cord in 
a continuous series at the dorso-lateral fissure, the ventral along a narrow vertical 
strip of the surface nearest to the head of the ventral horn. At fairly Heres 
intervals the roots in each series are bunched together, and then the fagot of the 
dorsal set is united to that of the ventral, the result being a single bundle, whiely 
isa spinal nerve, In this nerve the fibres from the two roots are intimately 
mingled, and thus the spinal nerves are mized nerves. On the dorsal bundle of 
each nerve is a ganglion, situated at the distal part of the root and outside of the 
sheath of dura.” The apper roots are short and horizontal, and those below these 
are progressively longer and more nearly perpendicular. The lowest come off 
from the tapering cone at the end of the cord proper, are very long, and perpen- 
dicular in direction. From its resemblance to a horse’s tail the collection of 
these roots is called the eauda equina (Fig. 662). 


THE MEMBRANES 
of the Cerebro-spinal Axis. 

The brain and spinal cord are enveloped in three membranes (meninges), of 
which the areas is called the pia, the middle one the arachnoid, and the outer- 
most the dura, Each of these is a covering for a rt of the axis ; but they have 
such variations of structure and arrangement in different parts as to make it best 
to consider separately the membranes of the brain and those of the spinal cord. 


The Membranes of the Brain. 


The Dura, formerly called dura mater (‘severe mother”), (pachymeninx), is a 
stron thick membrane, composed of white fibrous tissue with @ anal pe, He 


of yellow fibres, and lodging a great number of blood-vessels. Tt is arrai in 
two layers, which are pe united in most parts, the outer one being sisal 
the more vascular. Externally the dura is firmly adherent to the inner surface 
of the bones which form the brain-case, and is for them the internal periosteum, 
known as endocraniun (“within the cranium”). When the dura is peeled off 
from the bones its outer surface is seen to be flocculent, owing to vessels 
which pass from it into the bone being pulled partly out of the channels in 
which they were lodged, and torn off, and to the similar treatment of certain 
small, fibrous processes of the membrane. Its inner surface is covered with 
epithelial cells, like those of a serous membrane, The endocranium is continn- 
ofts with the pericranium at the margin of the various holes which perforate the 
skull. The dura extends outward through the basal foramina, and con 
tinuous with the areolar sheath of the nerves which through them, 

Several broad prolongations of the dura aa from the peavey, toward 
the centre of the cavity of the brain-case. In their formation the inner layer of 
the dura separates from the outer along a definite line and projects centrally. 
Presen comes in contact with a corresponding and opposite plate, which has 

in the same manner, and the two blend, and, thus united, 
as a strong, partial partition. At the attached border of these 
is left a prismoid space, whose base is bounded by the outer 
s sides by the prolongations from the inner layer. These 
. from the tunica intima of the veins, and thus 
ready described, 
dura are the tentorium, the falx cerebri, and 


i3, 664) springs from the borders of the 
the lateral sinuses, From this origin 

a free border, whieh extends forward 
rand posterior clinvid processes, “There 
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is thus left a lange opening, in which is situated the mesencephalon. The ten- 
torium is spread between the cerebellum and the occipital portion of the cerebrum, 
protecting the former from the superincumbent pressure of the latter, 

The falx cerebri (“sickle of the brain”) (Fig. 664) is so called from its ae 
It is attached anteriorly to the crista galli, posteriorly to the median part of thy 
upper surface of the tentorium, and for the rest of its extent to the ridges bound- 
ing the great longitndinal sinus. It dips into the great fissure between the hemi- 
spires deeply behind, and progressively less so as it is traced to the front. It 
thus forms a tightly stretched, median septum, which prevents the pressure of one 


hemisphere upon the other in the lateral movements of the head, just as the fore- 
and-aft partition in a vessel keeps the cargo from shifting from side to side in the 
lurchings of the craft at sea. The falx cerebri encloses the superior longitudinal 
sinus peripherally, the straight sinus in its tentorial attachment, and the inferior 
longitudinal sinus in its free border, 

The falx cerebelli is a small median septum between the cerebellar hemi- 
spheres behind. It is broadest above, where it is attached to the under surface 
of the tentorium, and tapers rapidly as it descends. It encloses the occipital 
sinus in its posterior border. 

Under the names of diaphragm of the sella and tentorium of the hypophysis a 
small double fold of the dura extends inward from all sides over the sella tur- 
tica, covering the hypophysis, and lea’ a little aperture for the apex of the 
infundibulum. The presence of this scounts for the fact that the hypoph- 
ysis is usually torn away wh he b removed, 

‘The arteries of the dura, od “meningeal,” are branches of the occipital, 
vertebral, ascending pharyngeal, internal maxillary, internal carotid, and oph- 

aT 





578 THE CEREBRO-SPINAL AXIS. 


thalmic, Its nerves are derived from the trifacial, vagus, hypoglossal, and 
sree 

he Pia, formerly called pia mater (“affectionate mother”), (leptomeninz), con- 
sists of blood-vessels arranged in the form of a membrane, and supported by 
areolar tissne. It is the nourishing tunic of the brain, and lies close to its surface 
everywhere, dipping down to the bottom of every fissure, and sending the 
branches of its arteries into the nervous substance. It is prolonged onto the 
roots of the nerves, and becomes continuous with their connective-tissue sheath, 
The velum interpositum and choroid plexuses, already described, are pial struet- 
ures. The nerves of the pia are branches of the sympathetic, and the third, 
fifth, sixth, seventh, ninth, tenth, and eleventh cranial. 





INTERNAL JUGULAR 
vein 





Fro. (4,—Falx cerebri and tentortum, left lateral view, (Testut,) 

The Arachnoid (“like a spider's web”) (Fig. 665) is a thin, delicate mem- 
brane, situated between the pia and the dura, much nearer the latter, and, for the 
most part, substantially parallel with it. It does not follow the pia into the 
fissures, except the great Jonpitadinal, The external surface of the arachnoid is 
furnished with a single layer of flattened epithelial cells, which is continuous 
with the lamina of similar cells on the inner surface of the dura, Between them 
is a little serous fluid. Thus we have the clements of a serous membrane, and it 
is proper to consider the arachnoid such, The interval between the dura and the 
arachnoid is the subdural space or arachnoid cavity. Tt is crossed obliquely by 
little fibrous bundles, which connect the two membranes. The cavity is nor- 
mally merely virtual, its opposite sides being in contact ; but it may become 
actual in disease. under surface of the arachnoid is connected with the 
outer surface of the pia by numberless trabecule of fibrous tissue, which form a 
delicate network. In some situations these are very abundant, in others muely 
less so; but everywhere they are covered with flattened epithelial cells. ‘The 
interval between ‘the arachnoid and the pia is the subarachnoid apace. Tt 15 
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essentially lymphatic in character, and contains cerebro-spinal fluid, At certain 
places the subarachnoid space is quite deep, and the trabecuke are monberah rey 
few. Such enlargements are known as cisternee arachnoidales (“arachnoid res~ 
eryoirs”). The metapore (foramen of Magendie) in the roof of the fourth ven- 
tricle, and the openings in the lateral recesses, permit a communication between 
the ventricular cavity and the subarachnoid space. At irregular intervals, prin- 
cipally near the longitudinal sinus, the arachnoid buds out into tufts, which press 
upon the structures peripheral to themselves, and even produce marked pits in 
the inner table of the Konas; These bodies are called glandula Paceehkionti 


FAULK CEREHRI 








Fig. 665,—The arachnoid at the tase of the brain. The membrane has been peeled off from the left heml- 
sphere. (Testut,) 


(‘little glands of Pacehioni"). Sometimes they contain minute hard particles, 
called brain-sand. 


The Membranes of the Spinal Cord. 


Tn considering the meninges which enclose the cord it will be sufficient to 
indicate the characteristics in which they are unlike the corresponding structures 
in the head. 

The Dura.—The feature in which the dura of the cord differs most strikingly 
from that of the brain is in its not being the internal periosteum of the bones of 
the cavity in which it is contained. Each of the segments of the vertebral column 
has its own periosteum. “he dura is reflected from the brain-case at the margin 
of the foramen magnum, and below this hangs as a long tube (theca, “ ease”) 
between the periphery of the spinal canal and the surface of the spinal cord, 


having attachments to the upper three cervical vertebre and low down to the 
posterior common ligament, Be~ 
tween the dura and the vertebre 
is the epidural (* upon the dura’) 
space occupied by areolar tissue, 
in whose meshes are many fat~ 
cells and a plexus of spinal veins. 
The outer, as well as the inner 
surface, is furnished with a single 
layer of epithelial cells, 

The Pia is more fibrous and 
less vascular than that of the en- 
cephalon. From each side ex- 
tends a long ribbon of connective 
tissne, the outer edge of which is 
marked by long, shallow notches 
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Fio. 666-—Vouch at lower end of spinal dura, and the Fic, @67,—-Horisontal section of vertebral 
sacral nerves. (Testut) column, showing xpinal cord apd Ite mem 
branes. (Gegenbagt.) 


and intervening sharp projections. From the appearance thus produced this 
structure has been called the ligamentum denticulatum "i toothed ligament”). 
The projections are attached to the dura between the places where the spinal 
nerves perforate that membrane. ood, 

‘The Arachnoid lies near the dura and far from the cord, and, consequently, the 
subdural space is small and the subarachnoid is large. The latter space has few 
trabecule as compared with the subarachnoid of the brain; but a dorsal median 
partition, the septum posterius, passes from the arachnoid to the pia, giving passage 
to vessels, The space is crossed also by the ligamenta denticulata. 


THE NERVES. 


By W. KEILLER. 


1 this chapter will be described, first, the nerves which connect the brain and 
spinal cord with the skin, muscles, and-viscers, and the nuclei in which these. 
nerves take origin; and, second, the sympathetic system. ‘The mode in which 
the nerves end in skin, muscles, and other organs is dealt with in the chapter on 
histology, or in the sections of the work describing the organs themselves. 


THE CEREBRO-SPINAL NERVES. 


The cerebro-spinal nerves are those which spring directly from the brain or 
spinal cord, Those which to their destination through foramina in the base of 


¢ skull are called eranial nerves. The rest are called flap nerves, a8 they spring 
from the sides of the spinal cord and emerge through the intervertebral foramina, 


excepting the last spinal or coceygeal nerve, which passes through the lower 
extremity of the neural canal. The first bie nerve, however, is somewhat 
exceptional, arising from the oblongata, a1 i 


emerging from the neural canal 
between the occipital bone and the atlas. All these nerves are paired and 
symmetrically distributed, the apparent asymmetry of the vagus being due to 

fevelopmental changes. As the nerves leave the brain or cord and pierce the 
membranes, they receive investments from the pia, arachnoid, and dura, which 
blend with the epi- and perineurium ; but fluid, injected foreibly into the sub- 
arachnoid or subdural space, will find its way readily along the nerves for some 
distance. In the case of the optic nerve each sheath remains distinct as far as 
the eyeball. 

Typical Constitution of a Cerebro-spinal Nerve.—All spinal nerves and most 
cranial nerves are mixed; that is, are both motor and sensory in function, the 
function of each fibre depending on its mode of origin and termination; and, 
since cranial nerves, though sometimes obscurely, follow the same plan of forma~ 
tion as spinal nerves, we shall take the latter as the type for study. 

The diagrammatic representation of a spinal nerve in Fig. 668 shows that it 
arises by two roots from the spinal cord. The dorsal root is sensory, has a gan- 
glion on it, and springs by one compact bundle from the dorsal horn of gray 
matter and dorso-lateral aspect of the cord. The ventral root is motor, has ng 
ganglion, and springs by several bundles from the ventral horn of gray matter 
and the ventral aspect of the cord. The points by which these several bundles 
leave the cord form collectively the euperficial origin of the nerve. Each fibre 
of the motor root is the axis-cylinder process of one of the nerve-cells of the 
ventral horn of gray matter, the finer branching processes of this cell connectin; 
it with higher centres. While the nerve-cell lives, the fibre lives ; when the cel 
dies the fibre dies. These cells of the ventral horn form collectively the deep or 
aed origin of the motor root, which their axis-cylinder processes unite to 

orm. 

The ganglion on the dorsal root contains the cells whose axis-cylinder pro- 
cesses form the sensory segment of the nerve. Though separated from the spinal 
881 





582 THE NERVES. 


cord in the react it ane an etd) from it in the embryo. The cells of this 
Ronan sending one process centri into the , and 
e other cen: bi et into the spinal cord. ‘The latter bifureates, one brane: 
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cells of Clarke’s column, and of the nucleus gracilis and nucleus enneatus in the 
oblongata, and others which need not be mentioned. 

Thus a dorsal nerve-root is related to Bap sence cells, viz, those of its 
ganglion and a number of widely seattered cells of gry matter of the spinal 

and oblongata. The ganglion is homologous with the Gasserian ganglion 
on the fifth cranial nerve, jiedlar ganglion on the ninth, the lia of the 
tenth, and the nerve-cells of the olfactory bulb, retina, and spi is of 
the cochlea ; and the cells of the dorsal horn of gray matter, with which the 
sensory fibres are related, collectively represent what are deseribed as the sensory 
nuclei of the cranial nerves. 

‘The mixed cranial nerves, such as the fifth, ninth, and tenth, follow this ty 
very closely ; the third, fourth, sixth, seventh, eleventh, and twelfth are purely 
motor nerves, and correspond developmentally with the motor root of a spinal 
nerve ; while the first, second, and eighth are purely sensory, and are constituted 
like the sensory root of a spinal nerve, 


THE CRANIAL NERVES. 


‘The classification of the cranial nerves into twelve pairs is based upon their 
mode of distribution. It was proposed by Swmmering, and is now general 
adopted, in preference to the older classification of Willis into nine pairs, whi 
had reference to their mode of piercing the dura, The followii le gives at 
a glance the numerical and the ordinary name of each nerve, and a summary of 
its function and area of distribution. 


Table of the Cranial Nerves. 





Classification | 
ofsomminering Ober Nazes, Distribution, Funetion. 








| Upper third of nasil eavity. Speciar Smssse (Smell). 
Retina. Sprctan Sexe (Sight). 
Muscles of eyeball (except external rectus, Movor. 
and superior oblique). ‘ 
\Trochlear. | Superior oblique of eyeball. Motor. 
‘Trifacial. Sensory part to face, fore part of scalp, ex- ORDINARY SENSE. 
te war, exe, teeth, gums, cheek, fore, Moron 
: part of tongue. Motor part to muscles 
of mastication, 
Abducent, External rectus of eyeball. | Moron. 
Facial. Superticial muscles of face, frontalis, pla- Moron. 
tyama, stylohyoid, and posterior belly 
of digastric. | 
Anditory. Membrunous labyrinth of ear, | Sprowan, Sexxe (Hearing 
| and. Equilibrium). 
Glosopharyn- | Pharynx ani hind part of tongue, some, Srnctat, Sewer (Taste). 
geal. motor fibres. ORDINARY SENSE. 





Moror. 
Vagusor pneu Sensory to external ear. Motor and sensory, ORDINARY SENSE. 
mogastric. to pharynx, larynx, trachea, lungs) Moron. 
| qesophagus, stomach, heart. Some fibres 
to liver. 
Spinal acces-| Motor to trapezius and sternomastoid mus- Moror. 
sory. | cles, ‘The rest is sccesory to the pneu- 





mogustric. 
Hypoglosal. | Muscles of the tongue. Moron. 


Superficial Origins (Fig. 669%)—The cranial nerves spring from the under sur- 
face of the brain in the order of their names. Thus, the first appears in front of 
the anterior perforated spot; the second springs from the chiasma, the optic tracts 
being superficially traceable to the corpora quadrigemina ; the third nerve arises 
from the inner side of the crus cerebri close to the pons; the fourth winds round 





7 


the outer side of the pons, and can be traced dorsally to the valvula, whence it 
emerges. The fifth arises by two bundles from the side of the pons, the smaller 
motor root being in front of and above the larger sensory root. The sixth 
springs from the groove between the pons and anterior pyramid, the seventh and 
eighth from thesame groove but more laterally. A small bundle between theseventh 
and eighth, called the pars intermedia, furnishes an additional root to the seventh, 
The ninth, tenth, and eleventh arise as a series of small bundles from the side of 
the oblongata in a vertical line, dividing the restiform body from the olive and 
lateral column of the cord. The spinal portion of the spinal accessory emerges 
by numerous bundles from the side of the cord in a direct line with the rest of 
this group, extending as far down as the fifth, sixth, or even seventh cervical nerve. 
The twelfth nerve springs by ten or twelye small bundles from the groove 
between the olivary body and ventral pyramid, and thus lies ventral to the pre- 
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ceding series, and nearer the pons than the last of them. Tt lies in series with 
the ventral roots of the first spinal nerves, 

Deep or Nuclear Origins of the Cranial Nerves.—Like the spinal nerves the 
cranial nerve-roots can be traced till they come into close relationship with eer= 
tain groups of cells, which, for al and physiological reasons, we regard as 
their deep origins. It is impossible for the student to stady this subject till he 
has thoroughly mastered the anatomy of the brain and especially of the oblon 
and pons; but, when he has learned the gross anatomy of the central nervous 
system, he will find much living interest in what is now known of this obscure 
but vitally important section. 
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Deep Origin of the Pirst or Olfactory Nerve.—When we speak of the first or 
olfactory (“smelling”) nerve, we usually mean the olfactory tract with its three 
roots and terminal bulb, and the twenty or more filaments, whieh spring 
from the bulb, as branches of the nerve. Embryology teaches us, however, that 
the tract is really a hollow outgrowth of the lateral ventricle, that the cells in the 
inferior nt of the bulb are homologous with the nucleus of a sensory nerve, 
and that the filaments which pierce the eribriform plate collectively represent the 
sensory nerve itself. 

The tract is a flattened band which lies in the olfactory fissure on the 
orbital surface of the frontal lobe. On its under surface it is flat and lies on the 
olfactory groove of the sphenoid ; superiorly it presents a ridge which fits into 
the olfactory fissure. Posteriorly it springs from the cerebral cortex in front of 
the anterior perforated by three roots; anteriorly it ends in the olfactory 
bulb. Microscopically tract presents on transverse section, (a) a thin, gray 
cortex, continuous with the cortex cerebri; (6) an inner layer of medullated 
nerve-fibres, thick inferiorly and thinning off above; and (ce) some central 
gray substance consisting of neuroglia and fibrous tissue—the remains of the 
ependyma of the embryonic ventricular cavity, which in adult man is 
obliterated, 

‘The internal or mesial root is a band of medullated nerve-fibres, ranning into 
the great longitudinal fissure, where it is lost in the anterior end of the callosal 

yrus, 

‘The external or lateral root, larger than the internal, is a white band which 
crosses backward and outward over the anterior perforated space toward the 
extremity of the temporal lobe, and ends in the hippocampal gyrus and perhaps 
the amygdala. 

The. cat or gray root is best called the frigonum olfactorium, being only 
a slight elevation in the angle between the two roots just mentioned, and con- 
taining no non-medullated band of fibres which could properly be called a gray 
root. 

‘The olfactory bulb is oval in shape, about two-fifths of an inch long and a 
third as broad. Its upper surface presents a ridge continuous with the ridge of 
the olfactory tract, and like it received into the olfactory fissure of the frontal lobe. 
Its under surface is slightly convex, and lies on the cribriform plate of the eth- 
moid, and from it spring the twenty or more filaments which collectively form the 
olfactory nerve. The dorsal portion of the bulb consists of medullated nerve- 
fibres ; its ventral segment contains the nerve-cells, whose axis-cylinder processes 
form the medullated nerves of the tract, and whose branching processes come into 
close relationship in the olfactory glomeruli with the branching ends of the 
olfactory filaments, These cells, therefore, form the nucleus of the olfactory 
nerve. 

It will be convenient here to complete the description of the olfactory 
nerve. 


The First or Olfactory Nerve. 


This nerve (Figs. 670, 671) is represented by the twenty or more fine bundles 
of non-medullated fibres which spring from the under surface of the olfactory 
bulb, They pierce the foramina in the eribriform plate of the ethmoid bone, 
each receiving an investment of dura, ‘1 e piercing the inner line of foramina 
supply the upper third of the nasal septum (Fig. 670); the outer group supplies 
the lateral wall of the nose as low as th lower border of the superior turbinated 
bone (Fig. 671). ‘The fibres communicate freely, forming a fine network, They 
commence ax axis-cylinder processes of the olfactory cells of the Sehneiderian 

* membrane, and terminate by minutely branching processes in the glomeruli of 


the olfactory bulb, 





THE NERVES. 


anrenion 
PALATINE 


naga. 
Sininencs | 


BMaANcHES 
OF NABAL 


ANTERIOR 
PALATINE 


‘Fic. 671,—Outer wall of nose, showing olfactory nerves and nerves of common sensation, (Testtt.) 


The Second or Optic Nerve. 


Traced backward from the eyeball the optic (“seeing”) nerves (Fig. 672) are 
seen to meet on the under surface of the brain in the optic commissure or chiasma, 
where they partially decussate, and whence two flattened bands, the optic tracts, 
pass backward round the crura cerebri to the thalami and quadrigeminal bodies, 

The optic tract (Fig. 672) arises by two roots from the pulvinar of the optic 
thalamus, th alata, and the superior quadrigeminal body, Thence 

r end of the crus cerebri to which it is attached as a flat- 
ore rounded, passes between the anterior per- 
ce and the interpeduncular space to end in the chiasma, 
optic commissure or chiasma (‘like X, the Greek letter, chi’) is oblong, 
diameter being transverse. It rests on a groove above the oliy 
eminence of the sphenoid and has the internal carotid artery on either side of it, 
From its extremities in front spring the optic nerves. 

The optic nerve enters the orbit by the optic foramen, accompanied by the 
ophthalmic artery, ich lies below and external to it, Tn the orbit it 
runs forward, ¢ id, and a little downward to the back of the eyeball, 
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whieh it pierces one-eighth inch to the inner side of the optic axis. Its fibres 
then radiate in all directions over the anterior surface of the retina. As the 
nerve enters the orbit it receives a vestment from the dura, which sends a 
layer also to blend with the periosteum. The pial arachnoid, and dural sheaths 
remain distinct as far as the sclerotic, with which er blend, and well-marked 
subdural and subarachnoid spaces can be demonstrated. In the orbit the nerve 


is closely surrounded posteriorly by the reeti muscles; but farther forward is 
separated from them by fatty tissue. The ciliary vessels and nerves surround it, 
especially above and below, the ophthalmic artery and nasal nerve cross over it 


SPLENIUM OF CORPUS: 
CALLOSUM 


¥io. 6r2—Origin and relations of optic tract, Part of the base of the brain: temporal gyri drawn axide, 
removed. (W. Keiller,) 


from without inward, and the ciliary ganglion lies on its outer surface. It is 
piereed by the arteria centralis retine and its vein. 

Th the chiasma (Fig. 673) a partial decussation takes place. The outer fibres 
do not decussate, but connect the outer half of the retina with the geniculate and 
quadrigeminal bodies of the same side; the inver fibres decussate completely, 
connecting the inner half of the retina with these nuclei on the opposite side. 
‘Thus, the right optic tract conveys fibres from the right halves of both retin to 
the right mids of the brain, and the left behaves similarly, The lateral portions 
of the chiasma consist of uncrossed fibres, the central portion contains inter- 
crossed fibres from the nasal (inner) sides of both retin, Besides these the 
posterior part of the chiasma is occupied by a band of fibres which, after partial 
interruption in the cells of the internal geniculate bodies, unite the inferior 
corpora quadrigemina with each other. This is called Gudden’s commissure, and 
appears to have nothing to do with sight. 

The fibres of the optic nerve commence as axis-eylinder processes of the large 
pe alias cells of the retina, and end in Brenshing pee eee round the cells of 
the external geniculate body, superior quadrigeminal body, and optic thalamus, 
which cells, therefore, form the nucleus of the optic nerve; thence fibres pass by 
the optie radiation to the eunens in the occipital lobe of the cerebrum, —Inmper- 
feetly traced connections exist between the visual centres and the nuclei of the 
third, fourth, and sixth nerves, 

General View of the Nuclei of the Third to the Twelfth Cranial Nerves (Migs. 
674, 675)—The nuelei of the third to the twelfth cranial nerves inclusive lie 
in the central gray matter of the brain from the level of the posterior commissure 
to that of the decussation of the pyramids, the nuclens of the spinal accessory, 
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and the ascendi prienals land fifth roots extending still lower 
down. In Fig. 674 motor nuclei are represented (in red), in Fig. 675 the 
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Fig. 673,—Diagram of the course of the optle Hbres. (W, Keillor, after Testut) 


sensory nuclei (in blue). The motor nuclei are arrateee in two interrupted 
el 


columns, the third, fourth, sixth, and twelfth motor nuclei forming one column 
close to the middle line, and very near the floor of the aqueduet, fourth ventricle 
or central canal; while the motor nuclei of the fifth, seventh, ninth, tenth, 
and eleventh form another column, more deeply and more laterally situated than 
the first and deviating somewhat toward the side above, where the ventricle is 
widest, The fifth nerve has a well-marked ascending root, which is probably 
motor, as well as a crossed motor root. The spinal portion of the spinal ai 

arises from the cells of the ventral horn of gray matter as low as the sixth or 
seventh cervical nerve. 

Coming now to the sensory nuclei, each sensory nerve has an ascending root. 
Thus the fifth, eighth, ninth, tenth, and accessory portion of the eleventh have 
each an ascending root which appears to bring it into relation with the nucleus of 
the funicolus cuneatus and gelatinous substance of Rolando (eompare the con- 
nection of the sensory roots of the spinal nerves with the same nuclei). 
nerve has in addition a special sensory nueleus—the eighth nucleus is divisible 
into three groups—near the level of its point of exit and dorso-lateral to the 


n longitudinal extent the nucleus of the third nerve occupies the floor of the 

uct from the posterior commissure to the groove between the superior and 
inferior quadrigeminal bodies, the nucleus of the fourth lies ventrally to the testis, 
the fifth nuc corresponds to the lateral recess, the sixth lies under the 
eminentia teres, the eighth nuclei are on a level with the striw acustiom, and the 
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seventh on the same level, but more mesial, Lastly the ninth, tenth, and 
eleventh form two columns (sensory and motor), and the twelfth a third column, 
which extend almost the whole length of the oblongata. 


Fic. 674.-Dlagram of the motor nuclei inund near 16, 675.— mn of the nuclel in 
the floor of the fourth ventricle. (Festut.) the floor of the ventricle, t) 


CoyssecTions oF THE Nuciet or THE Cranta, Nerves with THE Cor- 
tex CERERRI. 


The cortical connections of the olfactory and optic nerves have already been 
described. The motor tract for the other cranial nerves seems to run from the 


motor area of the cerebral cortex, down through the Renu of the internal capsule, 
the 


pyramidal segment (middle third of the crusta) of crus cerebri, and pyram- 
idal tract of the pons and oblongata to nearly opposite their respective nuclei 
It then crosses through the raphe and passes the fprmatio reticularis to the motor 
nuclei of the opposite side. Round the cells of the motor nuclei the pyramidal 
fibres end, and from these cells fresh fibres pass by the motor nerve-roots to 
periphery. The cortical centre for the facial oceupies the lower ends of the 
preeentral and postcentral gyri; the hypoglossal centre is in the lower end of 
the precentral and posterior end of the inferior frontal gyri. 

@ sensory tract is less known but, on leaving the sensory nuclei, it ape 
to cross to the opposite fillet, and thus pass to the superior quadrigeminal body 
and subthalamic region or thalamus, some part of it going through the posterior 
third of the hind limb of the internal capsule to the cortex cerebri behind the 
motor area. 

The course of the nerve-roots from their nuclei to superficial origins is as follows ; 
The roots of the third, fifth, sixth, eighth, twelfth, and the sensory roots of the 
ninth, tenth, and eleventh, run in nearly straight lines ventro-laterally from 
nuelens to point of superficial emergence. The fourth is altogether exceptional 
(see special description). The motor roots of the seventh, ninth, tenth, and 
eleventh ron at first dorso-mesially toward the floor of the ventricle and then 
bend outward, and lastly ventrally to join the sensory roots, the seventh running 
upward for some distance before it turns outward. 

We now pass to a particular deseription of the eranial nerves from the third to 
the mere inclusive of both. The first and second nerves have already been fully 
considered. 


The Third or Oculo-motor Nerve. 


The nucleus of the third nerve (Fig. 677), the oculo-motor (* eye-mover”’), 
consists of several distinct groups of cells, lying on the floor of the aqueduct, 
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close to the middle line, and nearly corresponding in position to the superior 
quadrigeminal body. It is just dorsal to the posterior longitudinal fasciculus, 
which appears to connect it with the nuclei of the seventh and eighth, and with the 
sixth nucleus of the opposite side. From its nucleus the nerve issues in many 
small bundles, running ventrally through the posterior longitudinal bundle and 
red nucleus to the oculo-motor groove, on the inner side of the erus cerebri just 
above the pons. The nuclei of both sides communicate freely. The nerve so 
formed passes between the erior cerebral and superior cerebellar arteries, 
forward and a little outward, piercing the dura on the outer side of the poste- 
tivr clinoid process, and so entering the outer wall of the cavernous sinus, in 
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which it is embedded (Fig. 676), Between layers of the dura it enters the 
sphenoidal fissure, having divided into a superior and inferior division. Thus it 
enters the orbit, passing between the two heads of the external rectus, the two 
divisions being separated by the nasal nerve, 

‘The superior division is directed inward and forward oyer the optic nerve, and 


lo-motor nerve and ciliary ganglion (C.G.). (Festus) 


to terminate in the levator palpebre superioris, sup- 


” ‘The inferior division three branches. Of these, one supplies the 
internal rectus, another the inferior rectus, and the third, larger than ei of the 
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others, passes between the inferior and external recti to enter the posterior border 
of the inferior oblique. This branch gives a short, thick offset to the ciliary 

nglion, thus furnishing its motor root, and also contributes some twigs to the 
inferior rectus. 

The third nerve supplies all the orbital muscles, except the superior oblique 
(supplied by the fourth nerve) and external rectus faa nerve). Italso, through 
the ciliary ganglion, supplies the ciliary muscle and sphineter iridis. It is further 
to be noted that the viata of this nerve, through communication with the roots 
of the facial, supplies the orbicularis palpebrarum, oecipito-frontalis, and cor- 
rugator supercilil ; and that the fibres of the third nerve to the internal rectus 
are derived from the sixth nucleus of the opposite side. It may be well to note 
here that all the orbital muscles are supplied by their nerves on their surfices 
next the eyeball, except the inferior oblique which is pierced by its nerve on its 
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Fic, 678 —Dack of the orbit, showing passage of nerves through sphenoidal fissure, (Modified from Testut.) 


posterior border, and the superior oblique which is supplied by the fourth nerve 
on its orbital surface. 

ve here, also, the relations of the orbital nerves in the cavernous sinus and 
sphenoidal fissure (Fig. 678). 

The third and fourth nerves and ophthalmic division of the fifth lie embedded 
in the outer wall of the cavernous sinus, while the sixth nerve and internal carotid 
artery pass through the sinus, the nerve lying beneath the artery, and both being 
ririege from the blood of the sinus by an epithelial lining supported by 
delicate fibrous tissue. 

In the sphenoidal fieeure the fourth, frontal, and lachrymal nerves are arranged 
along its pipes boundary in the order mentioned from within outward ; the supe- 
rior and inferior divisions of the oculo-motor, the nasal, and sixth nerves pass 
between the two heads of the external rectus, the nasal lying between the first two 
and the sixth most inferiorly. ‘The ophthalmic vein leaves the orbit through this 
fissure internally to the sixth nerve. 
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The Fourth or Trochlear Nerve. 


The fourth nerve (called trochlear hecause the tendon of the musele which it 
aarehes runs through a pulley) arises in ashort column of cells almost continuons 
with the third nucleus, and commensurate with the inferior quadrigeminal body. 
Thenee the root runs dorso-laterally, and after descending for a short distance 
crosses inward in the valvula, where it decussates with its fellow, and emenges as 
aslender round bundle immediately behind the testis on the opposite side from 
its nucleus, 

It now passes outward across the superior peduncle of the cerebellum, and 
forward round the outer side of the crus cerebri to pierce the dura under cover 
of the free margin of the tentorium, external to the posterior clinoid process and 
third nerve, This embedded in the outer wall of the cavernous sinus between 
the oculo-motor and ophthalmic nerves, afterward crossing the oculo-motor to lie 
in the inner angle of the sphenoidal fissure through which it reaches the orbit. 
Here it runs inward above the levator palpebre superioris and is distributed to 
the obliquus superior on its upper (orbital) surface. 


The Fifth or Trifacial Nerve. 


The fifth nerve is called frifacial because it has three grand divisions, which 
are distributed to the face; and sometimes it is called trigeminal (“ three double” 
or “ three twins”), referring to the aig of the divisions on the two sides 
of the head, It is mixed in function, closely resembling a spinal nerve in that 
the motor and sensory roots arise separately from the encephalon, the sensory 
root possessing a ganglion similar in constitution and development to that of a 
pores sas nerve-root, while the motor root joins the nerve on the distal side 
of the ganglion. 

The Cae root arises from a group of cells lying deeply in the floor of the 
fourth ventricle at a point corresponding to the lateral recess. It is joined by the 
descending root which appears to arise from cells in the aqueduct and by a erossed 
motor root of doubtful connections. 

Mest of the fibres of the sensory portion are traceable into the so-called 
ascending root which appears as a erescentic band of fibres outside the head of 
the dorsal horn, The fibres appear to arise as axis-eylinder processes of the 
cells of the Gasserian ganglion and to terminate as minutely branchin, 
round the cells of the gelatinous substance and funiculi gracilis and cuneatns 
(compare sensory Sian ee ANT Many sensory fibres end in the superior 
sensory nucleus, which lies just outside the motor nucleus. The crossed sensory 
and cerebellar roots are imperfectly understood. 

‘Thus, then, two roots can be seen coursing through the pons from whose ven- 
tral surface they emerge near its anterior border. ‘The larger, sensory root (portio 
major) being ventro-lateral to the smaller, motor root (portio minor). 

‘The larger root runs forward beneath the tentorium, where, just under the 

fourth nerve and near the apex of the petrous portion of the temporal bone, it 
enters a recess. between the two layers of the dara (Meckel’s space), Here the 
larger root spreads out, forming « plexiform network, and enters the Gaxserian 
ganglion. 
The smaller root, from being dorsal to the portio major at its origin, winds 
spirally round the latter, gaining its inner and then its ventral (under) surface, 
and crosses beneath the Gasserian ganglion to join the third division only, whieh 
emerges from that structure. 

‘The Gasserian or Semilunar Ganglion —This body lies on a special depression 
on the anterior surface of the petrous bone; it is crescent-shaped, the conyexi 
being directed forward. Its surfaces are adherent to the dura, flattened, and m 
striated ; and it is rich in ganglionic cells. It is joined by filaments from the 
carotid plexus of the sympathetic, and sends recurrent fibres to the dura. 
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From its convex border the ate portion of the trifacial emerges in three 
trunks, the ophthalmic, superior maxillary, and inferior maxillary or mandibular. 
The third of these alone is joined by the motor root after its emergence. 


F 10. 679.—Sensory areas of the head, showing the general distribution of the three divisions of the trifacial 
nerre, (Modified fram Testut.) 


A general idea of the cutaneous distribution of these nerves will be got from 
a glance at Fig. 679. 
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Fic. 60.—Ophthalmic division of the trifacial nerve. (Testut.) 
First or Ophthalmic Division of the Fifth Nerve (Fig. 680)—The first or 


ophthalmic (“eye”) division of the fifth nerve is a flattened trunk, one inch long, 
38 
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which rans forward and upward in the outer wall of the cavernous sinus under 
the fourth nerve. Between layers of dura it reaches the sphenoidal fissure, which 
it through in three divisions, the lachrymal, frontal, and nasal. It gives 
offsets to the third, fourth, and sixth nerves, as these enter the orbit. 

‘The Lachrymal Nerve is the outermost of these three divisions. It oceupies 
a separate sheath of dura, and passes by the outer ale of the sphenoidal 
fissure into the orbit. Here it runs along the upper border of the external reetus to 
the onter and the upper angle of the eavity to reach the lachrymal (* tear”) gland. 
Just behind the gland it gives off’ a branch to join the orbital branch of the supe~ 
rior maxillary nerve, and branches to the lachrymal gland and conjunctiva, and 
terminates by piercing the external tarsal ligament to supply the skin of the upper 
eyelid, where it communicates with the facial nerve. 

The Frontal Nerve, the middle and largest division of the ophthalmic, also 
enters the orbit close to the roof of the sphenoidal fissure. It runs forward on 
the levator palpebr: superioris, between it and the periosteum. Midway in its 
passage through the orbit it gives off the supratrochlear nerve, and then, assuming 
the name rt eel runs straight to the supraorbital foramen, Through this 
foramen it leaves the orbit accompanied by the supraorbital branch of the oph- 
thalmic artery, and divides into an internal and an external branch, the external 
branch being the Jara. ‘These pierce the orbicularis palpebrarum and frontalis 
very obliquely, supplying the skin of the front part of the scalp, the external 
branch being traceable as far as the lambdoidal suture. 

The supratrochlear nerve, springing from the frontal, as above described, runs 
forward and inward toward the pulley of the superior oblique. Near the pulley 
it sends a twig to join the infratrochlear branch of the nasal ; and then, passin, 
over the superior oblique tendon, it lies between the orbicularis palpebrarum ned 
the bone, as it passes over the inner angle of the orbital arch, Here it supplies 
twigs to the eyelid and conjunctiva, and then pierces the frontalis to faite the 
skin of the forehead over the glabella, It is accompanied by the frontal pee 
ea like all other sensory branches of the fifth nerve, communicate with 

ial. . 

The Nasal Nerve enters the orbit between the two heads of the external 
rectus and two divisions of the oculo-motor nerve. At first on the outer side of 
the optic nerve, it crosses it obliquely beneath the rectus superior to reach the 
anterior internal orbital canal, through which, accompanied by the anterior eth- 
moidal vessels, it enters the cranium, Tn the orbit it gives off the sensory root to 
the ciliary ganglion, two long ciliary nerves, and the infratrochlear nerve. 

Tn the cranium it runs forward on the ecribriform plate of the ethmoid and 
passes to the nasal fossa through the nasal slit. In the roof of the nose it gives off 
an internal or septal branch, and an external branch, and passes om as the 
anterior or sarah branch in a groove on the nasal bone to become cutaneous 
by passing between that bone and the lateral cartilage of the nose. 

RANCHES.—{a) The branch to the ciliary Ganohth is a slender filament, one- 
quarter inch long, which is given off where the nasal nerve lies between the heads 
of the external rectus, It furnishes the sensory root of the ganglion, 

(6) One or two long ciliary nerces pierce the sclerotic near the optic nerve, 

(e) The infratrochlear nerve runs forward beneath the superior oblique, receives 

ranch from the supratrochlear, and, passing beneath the pulley 
, supplies the conjunctiva, caruncle, lachrymal sac, and skin 


al branch supplies the mucous membrane on the upper 
the nasal septum. 
al branch supplies the outer wall of the nose, including the 
nd inferior turbinated bones. 
(f) or superficial branch pierces the compressor naris and is dis- 
tributed to the skin of the lower part of the nose. é 
Sporadic Ganglia connected with the Fifth Nerve.—There are four small gan- 
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glia connected with the fifth nerve—the ophthalmic, sphenopalatine, otic, and sub- 

maxillary, Each of these has three roots, derived from motor, sensory, and 

sympathetic nerves respectively, and a varying number of branches of distribu- 

tion. Their cells are multipolar, thus resembling the cells of sympathetic ganglia, 

and differing from those of the ganglia of the posterior spinal nerve-roots ai 
rian ganglion. 

The Ophthalmic, Ciliary, or Lenticular Ganglion (Fig. 677)—The ciliary gan- 
glion is a small reddish body ubout the size of a large pin-head (one-twelfth of an 
inch in long diameter), compressed laterally, and quadrilateral in shape, present- 
ing four angles. It lies at the back of the orbit, between the extesial aba and 
the optic nerve, and is often in contact with the ophthalmic artery, 

Its long (sensory) root is derived from the nasal nerve, entering its supero- 
posterior angle. Often incorporated with this or entering the ganglion by its 
side is the sympathetic root, derived from the cavernous P lexus ; and its motor 
root is a short, comparatively thick offset from the branch of the third nerve to 
the inferior oblique, which enters the postero-inferior angle of the ganglion. 
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Fro. 651.—Maxtllary divisign of the trifuelal nerve and Meckel’s ganglion. (Testut.) 


From the anterior angles of the ganglion spring its branches of distribution 
called the short ciliary nerves. There are at first six to eight of them, arrai 
in two groups, superior and inferior, the inferior group being joined by the long 
ciliary nerves from the nasal. They pass along the upper and lower surfaces of 
the optie nerve, subdividing until about twelve to eighteen fine filaments reach 
the sclerotic, and pierce it in a circle round the optic nerve. They supply nerves 
of ordinary sensation and trophic nerves to the (derived from the nasal), 
motor nerves to the ciliary muscle and sphinc dis (derived from the oculo- 
motor}, and sympathetic nerves to t 
on the dog, cat, and ape make the 
for man. Two or three of the upper the 
dilator fibres to the corresponding thors 
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ascend in the sympathetic trunk to the superior cervical ganglion. Here they 
form branching processes round sympathetic nerve cells, whence new fibres pass 
by the nasal branch of the ophthalmic division of the fifth and long cili Dares 
and perhaps by the cavernous plexus of the sympathetic, ciliary genglen, 
short ciliary nerves to the dilatator fibres of the irix, The sphincter pupilla and 
ciliary muscle are supplied by fibres of the third nerve, which end in arborizations 
round the nerve cells of the ciliary ganglion, whence new fibres pass by the short 
ciliary nerves to these muscles. 

Second or Maxillary Division of the Fifth Nerve (Fig. 681).—The maxillary 
(superior panies) nerve is intermediate in size and position between the two 
other divisions of the fifth nerve, and like the first is purely sensory. After a 
very short intracranial course it passes through the foramen rotundum, crosses 
the sphevomaxillary fossa, and enters the orbit tl the sphenomaxi! 
fissure to occupy the infraorbital ve in its floor, It is here joined by the 
infraorbital branch of the internal maxillary artery, and ther enter the 
infraorbital canal to reach the face beneath the orbit, where the nerve divides into 
its terminal branches, 

Brancues.—(a) Recurrent branch. Within the cranium it gives a recurrent 
branch to the dura and middle meningeal artery. 

® ‘The orbital branch (femporo-malar nerve) is given off in the sphenomaxil- 
lary fossa. It enters the orbit through the sphenomaxillary fissure, and divides 
into two branches, ie and ‘ 

‘The temporal branch rans upward along the outer wall of the orbit, gives a 
communicating filament to the lachrymal nerve, and passing oe rough: 
the periosteum enters the temporal canal of the malar bone. It thus passes 
the temporal fossa, where, running upward between the temporal muscle and the 
bone, it pierecs the deep and superficial Iayers of the temporal fascia very 
obliquely, and emerges subcutaneously one inch above the zygoma, where its 
twigs perforate the orbicularis palpebrarum to the skin, communicating with the 
facial and auriculo-temporal nerves. 

The malar branch (ramus subcutaneus male) rans forward in the fat of the 
orbit, and pierces through the malar canal to the skin of the face over the malar 
bone, 

(c) The sphenopalatine branches are two short, stout twigs to Meckel’s gan~ 
glion, with which they will be described, 

(d) The posterior superior dental nerves (lig. 682), the last branches given off 
in the sphenomaxillary fossa, are usually two in number, or may arise together, 
Running downward on the back of the superior maxilla, in the grooves which 
lead to the posterior dental canals, they give fibres to the gums and buceal 
mucous membrane (nervuli gingivales) and then enter these canals to supply the 
molar teeth and antrum. 

(e) The middle superior dental nerve is given off in the hind part of the infra- 
orbital canal. Tt descends in a minute canal or groove in the outer wall of the 
antrum to supply the bicuspid teeth. 

f) The anterior superior dental nerve commences in the fore part of the infra- 
It also descends in the wall of the antrum, dividing into two 
wal branch which supplies the mucous membrane of the anterior 
i tus and floor of the nasal fossa ; and a dental branch to the 


rves form loops (the superior dental plexus) in the 
th he maxilla, and from the | filaments pass 
‘tlie fangs, and supply the dental pulp. 
the time the maxillary nerve enters the infra- 
aorbital nerve, and under that name it emenges on 
r cover of the levator labii superi 
re branches. 
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three inward between the fibres of the levator labii superioris aleque nasi to 
the side of the nose (lateral nasal); and three or four superior labial branches run 
downward, piercing the fibres of the elevators of the upper lip and angle of the 
mouth to the skin of the lips and cheek, and sending lange twigs to the mucous 
membrane. 

‘These infraorbital nerves communicating with the facial form the infra- 
orbital plexus. 

The Sphenopalatine or Meckel’s Ganglion (Figs. 682, 683)—The sphenopala- 
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¥1o, 662.—Dental branches of superior maxillary nerve and sphenopalatine ganglion. (Testut,) 


tine, or Meckel’s ganglion, is a small, reddish, triangular body, one-fifth of an inch 
in its long diameter, and flattened at the sides. It is situated in the upper part 
of the sphenomaxillary fossa, just under the superior maxillary nerve, where it is 
embedded in fat and surrounded by the terminal branches of the internal max- 
illary artery. Only its posterior segment contains nerve-cells. 

Tts sensory root is represented by two short, stout nerves, which attach its two 
superior angles to the superior maxillary nerve, forming its sphenopalatine branches. 
The greater part of these roots passes on without interruption in ganglion-cells 
into the palatine, nasal, and pharyngeal branches of the ganglion. 

Its motor and sympathetic roots are contained in the Vidian nerve. 

The Vidian Nerve is a compound nerve, formed by the junction of the great 
superficial and great deep petrosal nerves. Tracing the Vidian nerve backward to 
its sources, it leaves the postero-superior angle of the ganglion, passes through the 
Vidian canal (accompanied by the artery of the same name) in which it gives off 
small twigs to the back of the nose and pharynx, and divides into two branches. 

f these the great superficial petrosal nerve enters the cranium through the carti- 
lage which closes the foramen lacerum medium by the outer side of the internal 
carotid artery, and, passing backward and outward in a groove on the petrous 
bone under the Gasserian ganglion, enters the hiatus Fallopii to join the genicu- 
late ganglion of the facial nerve. It receives a twig from the tympanic branch of 
the glossopharyngeal. The great deep petrosal nerve, which joins this to form the 
Vidian nerve just outside the Vidian canal, can be traced to the plexus of the 
sympathetic on the internal carotid artery, Some works describe this as the 
earotid branch of the Vidian, and give the name of great deep petrosal to the 
twig from the glossopharyngeal which joins the great crerical petrosal, The 
branches of distribution of Meckel’s ganglion are grouped as ascending, internal, 
deseending, and posterior. 
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(a) Ascending Di pare are be en branches, Li or dist exceed- 
i minute twigs whiel through enomaxillary fissure to the perios~ 
on of the orbit, and mucous membrane of the posterior ethmoidal and 


sinuses. 
6) Internal branches are derived from the dion ; but are largel: 
mae over its inner ee the sensory gta pitta are superior ena 


ie. 

‘The superior nasal nerves are several small twigs which enter the nose through 
the sphenopalatine foramen, to supply the acai over the upper and 
back part of the superior and middle turbinated bones and septum, as well as the 
PTs neaspalat wnerve (Fig, 670) the nasal septum, also through the 

ine nerve 7 ace to the nasal m, also t 
sphenopalatine foramen, It ahs vowed and forward in a groove on the vomer 


INTERNAL BRANCHES: 
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PETROSAL Vit 


TYMPANSC BRANCH OF 
GLOSGOPMARYNGEAL, 


SYMPATHETIC ROOT 


Fig. 688.—Dingram of constitution of sphenopaiatine ganglion. (W. Keilier.) 


between the periosteum and mucous membrane, contributing some small septal 
branches and communicating with the nasal branch of the anterior superior dental 
nerve. The two nasopalatine nerves, one on each side of the nasal septum, thas 
reach the median segments of the anterior palatine canal (foramina of Scarpa), 
through which they pass to the roof of the mouth, the left nerve occupying the 
anterior foramen. 

In the lower part of the anterior palatine canal they unite in a plexiform net- 
work, anc then d ted to the mucous membrane behind the incisor teeth, 

ith the r palatine nerve. 
cending bra (Fig. 671).—These are the three palatine nerves, ante- 
rior or great, posterior or : art external, They are frequently given off as 
one trunk. 

The great or anterior palatine nerve, springing from the lower angle of 
Meckel’s gang descends in the posterior palatine canal, and runs , 
i ves, on the hard palate, supplying the gums and roof of the mouth, 

joating with the neptune nerve. Te souteivitan ise aeaaaanam 
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branches to the back part of the inferior turbinated bone and middle and 
rs athe posterior palati descends f th a 
e or te ine nerve descends in one of the accessory palatine 
canals to the tonsil, uvula, and soft palate, and through it motor fibres possibly 
pass from ihe facial nerve to the dersth peta and azygos aos though the pars 
accessoria ad vagum is now rded as supplying these muscles. 
The ae ine eae ucinion ae accessory palatine canal, in which 


it descends to the soft palate and tonsil, It is oceasionall yah 
Posterior 


(d) branches.—The twigs supplied by the Vidian in the Vidian 
canal to the upper part of the nose are derived from the sphenopalatine roots of 
the lion, and only accompany the Vidian nerve. 

The pharyngeal branch springs from the ganglion beside the Vidian, with 
which it may be caonntied eoaua backward in the pterygopalatine canal 
with the vessel of that name to the posterior nares and nasopharynx, Eustachian 
tube, and sphenoidal sinuses. 

What is known of the physiologic connections of the sphenopalatine ganglion 
may with a fair amount of accuriey be condensed as follows (see Fig. 83): (1) 
The nasal branch of the Vidian, pharyngeal, descending, internal, and ascending 
branches all convey ordinary centripetal fibres to the superior maxillary nerve, 
(2) The sympathetic root sends fibres, represented in the figure by dotted lines, 
through all the nerves mentioned to the mucous membrane supplied by them. 
None of these first two groups of nerves are interrupted in the ganglion. > 
The facial and glossopharyngeal nerves send vasodilator and secretory fibres by 
way of the Vidian, which form arborizations around the cells of the ganglion. 
(4) From the cells of the ganglion fresh fibres arise, which go to the mucous mem- 
brine of the nose, soft palate, tonsils, uvula, roof of the mouth, upper lip and 
gums, and upper part of the pharynx, through the internal, ascending, descending, 

wryngeal, and nasal branches of the Ganglién and the superior maxillary nerve. 

‘hus vaso-dilator and secretory impulses suffer interruption in the cells of the 
ganglion. (5) There are reasons for believing that taste sensation from the front 
of the tongue finds its way by the chorda tympani to the facial, thence by the 
Vidian through the sphenopalatine ganglion to the superior maxillary division 
of the fifth nerve, and so to the brain. 

The Third, Inferior Maxillary, or Mandibular Division of the Fifth Nerve (Fie. 
684),—The mandibular division of the fifth nerve is larger than cither of the 
others, and is formed by the third segment of the sensory root with the entire 
motor root, the two leaving the cranium through the foramen ovale, and uniting 
almost immediately afterward to form a single mixed nerve-trank. About one- 
fourth of an inch below the base of the skull this short trank divides under 
cover of the external pterygoid musele into a smaller or anterior, and a larger or 
posterior, division. 

Before it divides, the trank gives off a recurrent nerve, and the nerye to the 
internal pterygoid. 

‘The recurrent branch enters the cranium through the foramen spinosum, and 
sends a twig to the lining membrane of the mastoid cells, and another to the sub- 
stance of the petrous bone. 

‘The nerve to the internal plerygoid passes under the posterior border of that 
muscle supplying it on its deep surface. Near the origin of the nerve and lying 
on it is the otic ganglion, to which it contributes its sensory root, 

The smaller or anterior division of the mandibular trunk is mainly motor in 
function. Its branches are as follows : 

(a) The deep temporal nerves, anterior und posterior, Of these the pos- 
terior frequently springs from one common trunk with the masseterie nerve, 
They run upward over the upper border of the external pterygoid muscle and 
between the temport! muscle and the bone, supplying the latter muscle on its 
deep surface. 


(6) The masseteric nerve, frequently starting in common with the posterior 
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deep temporal nerve, passes over the upper border of the external prerreoid, and 
through the sigmoid notch of the TanAtbte behind the insertion of the temporal 
muscle, accompanied by the masseteric vessels, It enters the deep surface of the 
masseter muscle. It supplies a filament to the temporomandibular articulation. 

(e) The external pterygoid nerve is given off from the long buecal nerve, which 
also contributes some fibres to the temporal muscle, 

(d) The long buccal nerve, with the exception of those branches just mentioned, 
is purely sensory, It passes between the two heads of the external pterygoid 
mugele, and runs downward and forward under cover of the temporal muscle and 
anterior border of the masseter to the buecinator. Between the masseter and 
buccinator it divides into branches to the skin and mucous membrane of the 
cheek, the latter piereing the fibres of the buccinator. It communicates with the 
facial, forming a plexus around the facial vein called the buceal plexus. 


AURICULO- 
TEMPORAL 


myLenyorn KINGUAL 
Fro. 61.—Mandibular division of the trifmclat nerve. (Testut) 


larger or posterior division is almost entirely derived from the sensory 

nly motor fibres it contains passing along the inferior dental nerve to 
Tohyoid branch. Its branches are as follow + 

ienlotemporal Nerve 4 by two roots which usually enclose the 

. It passes backward and outward close under the tem- 

th pward between it and the external auditory 

apper part of the parotid gland, Emerging from 

ot of the zygoma with the superficial temporal 

2, and divides into superficial temporal branches 


fF (1) articular twigs, one or two fine filaments to the 


vonsisting of one or two stout branches to the 
ve; and slender filaments to the otic ganglion, which latter are im- 
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portant because they conduct secretory fibres from the glossopharyngeal nerve 
to the parotid gland, by way of the lesser petrosal nerve, otic ganglion, and 
parotid branches of the auriculotemporal. 

(8) Two nerves fo the meatus a between the bony and cartilaginous part of 
the external auditory meatus, and supply the skin of the meatus, contributing a 
twig to the tympanic membrane. 

(4) Several parotid branches pass from the nerve itself, or its communicating 
branches to the facial nerve, into the gland substance. 

(5) Two anterior auricular ieee Nes supply the skin over the tragus and 
upper part of the pinna. 

(6) The sy, 1 temporal nerve is the termination of the auriculotemporal, 
The posterior division breaks up into branches which cross the posterior branch 


Fic. 6%5.—Mandibolar division of trifacial nerve, seen from the middle line. ‘The small figure is an 
enlarged view of the otfe ganglion, (Testut.) 


of the temporal artery, the anterior division communicates with the temporal 
branches of the facial nerve. They supply the skin of the temporal region. 

(6) The Inferior Dental Nerve ( 685) is the langest branch of the mandib- 
ular division of the fifth nerve. It emerges from under the lower border of the 
external pterygoid muscle, and runnin; Lacwend upon the internal lateral liga- 
ment of the lower jaw, with the inferior dental artery behind and the lingual 
nerve in front of it, it enters the inferior dental canal. Before entering the 
canal it gives off the mylohyoid nerve. 

Tn the inferior dental canal it runs forward toward the symphysis menti, sup- 
plying branches to the teeth and gums, and opposite the mental foramen it divides 
intoa mental and an ineisive branch. The incisive branch runs forward in the con- 
tinuation of the dental canal to supply the canine and incisor teeth and cor- 
responding part of the gums; while the mental branch appears on the face by 
issuing through the mental foramen with a companion artery, and, under cover 
of the depressor anguli oris, divides into a descending branch to the integument 
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of the chin, and two ascending branches to the skin and mucons membrane of 
the lower lip. It communicates with the supramandibular division of the facial 
nerve. 

The mylohyoid branch of the inferior dental nerve is rather to be regarded as 
coming straight from the or root and only accomy 
in its sheath as far as the inferior dental canal, It occupies the mylohyoid groove 
with an artery of the same name, and runs in the recess under the mylohyoid 
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Fig, 8.—Nerves of the tongue, (Testut.) 


muscle and between it and the mandible, supplying that muscle and the anterior 
belly of the digastric. 

(c) The Lingual (wrongly called the gustatory) Nerve (Figs. 685, 686) lies at 
first under cover of the external pterygoid muscle, in front of and a little de 
than the inferior dental nerye, to which it is connected by a short branch. Here, 
also, it is joined at an acute angle by the chorda tympani nerve from the facial. 
Te runs downward and forward on the internal pterygoid muscle and mandibular 
attachment of the superior constrictor of the pharynx, and reaches the inner side 
of the lowe: w, close under the last mo tooth, where it lies immediately 
under the mucous membrane, and may be readily reached by the sargeon, or 
injured in careless dentistry. It then lies between the hyoglossus and mylohyoid 
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muscles above the deep portion of the submaxillary gland, and erosses Wharton's 
duet obliquely as it bends upward toward the tip of the tongue, 

Tts communicating branches are those above mentioned—namely, to the inferior 
dental, and by the chorda tympani to the facial nerve, in addition to which there 
are the motor and sensory roots to the submaxillary ganglion, and one or too fila~ 
ments which, under the mylohyoid muscle, join it with the hypoglossal nerve. 

It distributes twigs to the mucous membrane of the floor of the mouth between 
the tongue and the gums, a branch to the sublingual gland (from the chorda 
a pa nerve), and ends by breaking up into fibres for the anterior two-thirds 
of the tongue, supplying chiefly the fungiform and filiform papille. > 

‘The Submandibular (Gubmaxillary) Ganglion (Fig. 685).—In a small tontyales 
space under cover of the mylohyoid muscle, having the lingual nerve above, Whar- 
ton’s duct below, and the submaxillary gland behind, lies a reddish body about the 
size of a pin-head, the submandibular (submaxillary) ganglion. Its roots are repre= 
sented by one branch (or several) running downward and forward to it from the 
lingual, conveying to it chorda-tympani and trifacial fibres (motor and sen- 
sory), and by filaments which join it from the nae pated plexus round the 
facial artery, It distributes branches to the submaxillary gland and Wharton's 
duet, and a branch to the sublingual gland, which reaches the a by 
joining the lingual, assuming the appearance of another root. ile this 
is the ordinary apatomical description of the submandibular ganglion and its 
connections, physiologic experiments on the dog and cat demonstrate the fol- 
lowing connections, which are probably stay correct for man: White 
rami communicantes from the second to the fifth thoracic nerves, pass to the 


corresponding gunglia of the sympathetic (see Sympathetic), but ascend in the 

sympathetic trank without interruption till they reach its superior cervical gan- 

glion. Here they form branching processes around epee nerve-cells, from 
re 


which new fibres spring, which reach the submandibular ganglion through the 
sympathetic plexus or the facial artery, ‘These puss through the ganglion without 
change, and finally come into direct communication with the vessels and secreting 
cells of the submandibular and sublingual glands. Chorda fibres to the subman- 
dibular gland pass through or beside the submandibular ganglion without inter- 
ruption to form branching processes around nerve-cells in the hilum of the sub- 
mandibular gland, from which nerve-cells fresh fibres ran to the vessels and 
secreting cells of the gland. The chorda fibres to the sublingual gland form 
branching processes around the nerve-cells of the submandibular ganglion, whence 
a new hs of fibres pass to the vessels and epithelial eells of the sublingual 
gland. Other fibres from this ganglion supply the anterior part of the tongue 
and floor of the mouth with vasodilator and secretory fibres. 

The Otic Ganglion (Fig. 685).—The otic (“ ear’’) ganglion is a small reddish- 
zruy oval body, compressed from side to side, and about one-sixth of an inch 
in its long diameter. It is closely attached to or may surround the nerye to 
the internal pterygoid muscle, lying on the inner side of the mandibular trunk, 
close to the foramen ovale. Behind it is the middle meningeal artery, and on its 
inner side are the Eustachian tube and tensor palati muscle, 

Its motor and sensory roots reach it through the nerve to the internal ptery- 
goid muscle ; but it is also connected with the facial and glossopharyngeal nerve 
through the small superficial petrosal nerve. From the plexus round the middle 
meningeal artery it receives its sympathetic root. 

It distributes branches to join the auriculotemporal, by which route the parotid 
gland is supplied from the glossopharyngeal nerve; also muscular twigs to the 
tensor palati and tensor tympani, and a communicating filament to the chorda 
tympant nerve. Of the muscular fibres, most may be traced to the trunk of the 
mandibular division of the fifth nerve, out interruption in the ganglion-cells. 

Physiologic experiments appear to show that the facial and glossopharyngeal 
roots of the otic ganglion form arborizations round the nerve-cells of this gan- 
glion, and that from these cells fresh fibres pass by the auriculotemporal nerve 
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to the parotid gland, and possibly by the ophthalmic division of the fifth and 
buceal nerve to the lachrymal gland and mucosa of the cheek, respectively. The 
vasoconstrictor and sympathetic secretory connections of the parotid gland are 
similar to those of the pchiuentibuler gland (see Submandibular Ganglion). 


The Sixth or Abducent Nerve. 


The sixth nerve (Fig. 678) is purely motor, supplying the external rectus 
muscle of the eyeball. Its nucleus consists of a compact group of cells in the 
floor of the fourth ventricle, which forms the prominence known as the eminentia 
teres, and is in series with the third, fourth, and twelfth nuclei, Its most im- 
portant conneetion is with the opposite oculomotor root by fibres which cross 
over and ascend in the posterior longitudinal bundle; and thus the nucleus of 
the sixth nerve supplies the external rectus of its own side directly, and the 
internal rectus of the opposite side indirectly, through the opposite third nerve. 

‘The nerve roots ran yentrolaterally through the pons to emerge as a flattened 
band from the groove between the oblongata and pons, just external to the ven- 
tral pyramid. This soon becomes rounded and pierces the dura at the side of 
the dorsum sellw, behind and internal to the fifth nerve. It passes through the 
eavernons sinus, lying under the carotid artery, and gains the orbit through the 
sphenoidal fissure, where it lies between the two heads of the external rectus, 
beneath the inferior divison of the third nerve, and above the ophthalmic vein, 
Tt then runs forward on the inner surface of the external rectus muscle, which it 
supplies, In the cavernous sinus the sixth nerve receives filaments from the 
carotid plexus of the sympathetic, and, as it enters the orbit, it communicates 
with the ophthalmic division of the fifth. 


The Seventh or Facial Nerve. 


‘The seventh nerve (Fig. 687), excepting what will be described as the ts 
intermedia and chorda tympani, is purely motor to the face muscles, Tts nucleus 
lies deeply embedded in the pons on a level with the striw acustiee, It is in line 
with the motor nuclei of the fifth and ninth. The root of this nerve pursues a 
very circuitous course through the pons, running first dorsally, then upward, next 
laterally above, and finally Factrally on the outside of the sixth nucleus. It 
emerges from the groove between the pons and oblongata, external to the olivary 
body and in the same transverse plane as the cighth nerve, Between its superticial 
origin and that of the eighth nerve, springs a small bundle called by Wrisbeng the 

we intermedia, The seventh, eighth, and pars intermedia run together outward 
into the internal auditory meatus, the seventh nerve lying ina groove on the upper 
and fore part of the auditory nerve, the pars intermedia being between them, 

The pars intermedia, in spite of some apparent connections with the eighth 
nerve, has no real continuity with it. It arises from the npper part of the glosso~ 
pharyngeal nucleus, joins the facial nerve immediately after the latter enters the 
aqueductus Fallopii, and is directly connected with the cells of the geniculate 
genglion, described below. It appears to represent the sensory root of the sev- 
enth nerve, and forms the main constituent oF the chorda tympani. 

At the bottom of the internal auditory meatus the facial nerve enters the 

s Fallopii. In this canal it runs first outward between the cochlea and 
ill it abuts on the inner wall of the tympanum ; backward in the sub- 
i tympanic wall, above the fenestra ovalis, being here separated 
thin lamina of bone and the lining membrane of the 

d d | urns somewhat acutely downward behind the pyramid 
and posterior t all to appear at the base of the skull through the stylo- 


mastoid_fora — 


‘At the point where it bends sharply backward the bend is capped by a some- 
what conical swelling called the geniculate ganglion. 
On issuing from the petrous bone the facial nerve runs downward and for- 
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637—Faelal nerve, cutaneous branches of fifth nerre, and superficial cervical nerves. (Dissection 


Fie. 632. 
snd drawing by W. Keiller.) 
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ward throngh the substance of the parotid gland, superficial to the external 
earotid artery, and behind the ramus of the lower jaw divides into a superior or 
temporofacial and an inferior or cervicofacial division, which break up into the 
numerous branches distributed to the face and submandibular region, 

The branches of the facial nerve may be divided into three groups ; (A) those 
given off in its course throngh the petrous bone, (B) those arising from the trunk 
+ the base of the skull, and (C) those springing from its two great terminal 

visions, 

(A) Brancies or THE Factan Nerve ix rm Course THROUGH THE 
Prrrovs Bonr.—(a) Filaments connect the geniculate ganglion with the ves~ 
tibular division of the auditory, 

(6) The great superficial petrosal nerve is the largest of the three branches 
given off from the geniculate ganglion. It has been deseribed with Meckel’s 
ganglion, of which it forms the motor root. 

(c) The small superficial petrosal nerve is also given off from the jiculate 

mglion. Tt traverses a canal just external to the hiatus Fallopii, where it is 
joined by a branch from the tympanic plexus of the glossopharyngeal. Tt goes 
to the otie ganglion, leaving the cranium in the interval between the great wing 
of ng echinoal and petrous bone, or through a small canal beside the foramen 
ovale, 

(d) The external superficial petrosal nerve, the last of the three branches from 
the geniculate ganglion, traverses a small canal in the petrous bone, and passes to 
the sympathetic plexus on the middle meningeal artery, It is not constant. 

(e) A branch to the stapedius muscle is given off from the facial nerve as it 
descends behind the pyramid. 

(f) The chorda tympani nerve, given off from the facial at the lower end 
of the aqueductus Fallopii and containing nearly the whole pars intermedia, 
enters the back part of the tympanum, crosses that cavity on the inner side of 


the handle of the malleus under a covering of the eg Aa are and gains the 


base of the cranium by a canal at the inner side of the Glaserian fissuce. It rans 
downward and forward under cover of the external pterygoid musele, and joins 
the lingual nerve, after receiving twigs from the otic aes, Tt is conducted 
by the lingual nerve to the submaxillary ganglion, and to the anterior two-thirds 
of the tongue. Its function is sensory to the tongue, and vasodilator and seere- 
tory to the submaxillary and sublingual glands. 

(g) Just before leaving the aqueductus Fallopii the facial nerve gives a twig to 
the auricular branch of the pneumogastric, as it courses through the temporal bone. 

(B) Braxcues Given orf BETWEEN THE BAse or THE SKULL AND TTS 
Fixat Divisioy.—(a) The posterior auricular nerve commences just after the facial 
nerve has appeared at the base of the skull. It passes backward in the di 
recess between the mastoid process and the external ear, communicating wii 
the auricular branch of the pneumogastric, and sends a vertical branch upward to 
the retrahens aurem, attollens aurem, and small muscles on the cradial surface 
of the auricle, and a horizontal branch backward over the temporal bone to the 
ocenmitalis.. 

it communicates with the great auricular and small occipital nerves. 

(6) Just below the preceding nerve arises the nerve to the posterior belly of the 
digastric. One of its branches frequently joins the glossopharyngeal nerve. 

(c) The nerve to the stylohyoid muscle may be given off along with the last in 
one common trunk or separately at the same level. 

) b deseribed. Tt passes on the outer side of the ks 
t e of the pharynx, where it is joined by twigs 

glossophary: I passes between the palatoglossus and the tonsil, and 
at the base of tl into filaments to the mucous membrane and 
palatoglossus and sty uscles. 

(C) Tue Two creat Terminat Dryistons of the ficial are distributed in a 
manner which may be summarized as follows : 
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Running forward in the substance of the parotid gland, in which they eross 
superficially to the external carotid artery and temporo-maxillary vein, the tem- 
porofacial division after receiving a stout branch from the auriculo-temporal 
nerve, subdivides into temporal, malar, and infraorbital branches, and the eervico- 
facial division into buccal, supramandibular, and inframandibular branches ; the 
parotid duct separating the infraorbital from the buccal nerve. Leaving out the 
inframandibular nerve, these branches spread all over the face, each oceupyin, 
mainly the region which its name indicates. ‘They form, by interlacing with ea 
other and with the various cutaneous branches of the fifth nerve, an intrieate net- 
work called the pes anserinus (“goose’s foot”), and supply all the face-museles, 
including the buccinator, the frontalis, and the anterior muscles of the auricle. 

‘The inframandibular branch emerges from the parotid gland behind the angle 
of the lower jaw, runs downward and forward under the platysma over the 
inframandibular and adjacent region of the neck, communicating freely with the 
great auricular and superficial cervical nerves, and supplying the platysma on its 
under surface, 

Tt should further be said that the zygomatic muscles and levator labii supe- 
rioris lie superticial to the infraorbital branch, and the risorius, depressor anguli 
oris, and depressor labii inferioris cross the supramandibular branch ; but with 
these exceptions the branches of the facial nerve are superficial. 

Braxcues From THE TemPororactaL Dryision.—The temporal branch of 
the temporofacial division of the facial nerve passes upward through the parotid 
gland, over the zygoma, and divides into branches, which supply the orbicularis 
palpebrarum, frontalis, corrugator supercilii, attrahens and attollens aurem, and 
small museles of the front of the pinna. Its branches form numerous communica~ 
tions with each other, with the malar branch, and with the auriculotemporal, tem 
poral, lachrymal, and supraorbital branches of the fifth nerve. 

Note.—The branches to the frontalis and orbicularis palpebrarum are derived 
from the nucleus of the third nerve. 

‘The malar branch runs forward over the malar bone, and is distributed mainly 
to the orbicularis palpebrarum. It sends filaments to both eyelids and communi- 
eates freely with the temporal and infraorbital branches of the facial, and the 
supraorbital, lachrymal, malar, and infraorbital branches of the fifth nerve. 

‘The infraorbital branch emerges from the anterior border of the parotid gland 
just above the parotid duct, and divides into branches which radiate to the region 
of the face between the orbit and the mouth. They pass under the zygomatic 
muscles and the levator labii superioris, under the latter muscle forming with the 
infraorbital branch of the fifth nerve the infraorbital plexus. It communicates 
also with the neighboring facial branches (malar and buceal) and with the buceal, 
malar, nasal, and infratrochlear branches of the fifth ; and supplies the zygomatic 
muscles, levator anguli oris, levator labii superioris, levator labii superioris aleque 
nasi, pyramidalis nasi, compressor naris, and depressor ala: nasi; also the bue- 
einator and orbicularis oris. 

Braxcues rrom THE CervicoractaL Dryisiox.—The cervivofaeial division 
rans downward and forward in the pace gland crossing the external earotid 
artery. In the substance of the gland it receives fibres from the great auricular 
nerve. It diyides into the following three branches : 

The buccal branch emerges from the parotid gland under the parotid duct, 
crosses the masseter muscle, and breaks up into twigs to the buccinater and 
orbicularis oris. It communicates with neighboring branches of the facial and 
with the long bueeal nerve. 

‘The supramandibular branch crosses the masseter muscle and facial vessels on 
the body of the mandible, and under the risorius and depressors of the lower lip 

sees toward the chin. It supplies the risorius, depressor anguli oris, depressor 

bii_ inferioris, and levator menti, and communicates with the buccal and infra- 
mandibular branch of the facial and with the mental branch of the inferior dental 
nerve, 
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The inframandibular branch has already been sufficiently described, 

(Note-—The fact that the frontalis, orbicularis palpebrarum, and corrugator 
supercilii, escape in cortical facial paralysis, furnishes clinical evidence of a con- 
nection between the facial nerve and the oculo-motor nucleus, which probably 
takes place through the posterior longitudinal bundle. The association of the 
movements of the lips and tongue, and the involvement of the orbicularis oris in 
bulbar paralysis suggest that this musele is supplied from the bypiglosal (twelfth) 
nucleus. This is probably effected by a communication from the nucleus of the 
twelfth to the facial nerve through the posterior longitudinal fusciculus.) 


The Eighth or Auditory Nerve. 


Nucleus of the Eighth or Auditory Nerve (Fig. 688).—The auditory nerve 
springs from the lower border of the pons, just external to the facial, by two 
bundles. The more lateral or posterior of these is mainly distributed to the 


AUDITORY NEAVE 
Pip. 688.—Distribution of the auditory nerve. (Semidiagrammatic.) (Testut.) 


cochlea, and is regarded as the true nerve of hearing; the mesial or anterior 
bundle see the semicireular canals (except the posterior) and its fanetion ix 
f equilibrium. As these roots plunge into the pons, they 
each side of the restiform body. . 
r cochlear root is divisible al parts. The outer fibres 
the outer side of the re: and enclose a 
1 ganglion, which form the ganglion of 
ly to end in the dorsal nneleus and 
t come into relation 
orm bedy and forms 
Other fibres pass by the trapezium to: 
2 ite sides. It is connected with the 
ibular roc the inner side of the restiform 
nding roo the fifth nerve. When it reaches the 
form body, most of its fibres bend eaudally, and run 
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along the inner side of the restiform body and cuneate nucleus forming the 

ing root. ‘The fibres of this ascending root probably end in arborizations 
round the cells of the cuneate nucleus. The rest of the fibres of the vestibular 
root pass dorsally to end in the internal auditory or dorsal nucleus, which is a 
large group of cells co nding in position to the tuberculum acusticum, and 
lying close to the floor of the ventricle dorsomesially to the restiform body. 
‘This nerve is homologous with the dorsal root of a spinal nerve, and the gang- 
lion radicis cochlearis, spiral ganglion of the cochlea, and vestibular ganglion 
together represent an intervertebral ganglion. On emerging from the pons the 
two roots unite to form one trunk, again dividing at the bottom of the internal 
auditory meatus, The trank runs upward, outward, and forward round the 
middle cerebellar peduncle to the internal anditory meatus, where it becomes con- 
cave on its upper surface and lodges the facial nerve, pars intermedia, and internal 
auditory artery in the groove so formed, It is united to these structures by 
loose connective tissue, which contains no nerve-fibres. At the bottom of this 
canal it divides into an upper, vestibular division to the utricle and ampulle of 
the superior and external semicircular canals, and a lower, cochlear division to the 
saccule, ampulla of the posterior semicircular canal, and cochlea. 


Ninth, Tenth, and Eleventh Nerves. 


Nuclei of the Ninth, Tenth, and Vagus-accessory Portion of the Eleventh Nerves, 
—The various origins, motor and sensory, of these three nerves being all con- 
tinuous colunins or series of cells and fibres, they are best deseribed together, the 
distinction between the nerves being a matter of higher or lower point of origin 
and ultimate distribution. 

The sensory nucleus is an elongated column of cells mainly eo nding in 
Po to the inferior fovea and trigonum vagi (or ala cinerea) in the floor of the 

fourth ventricle. Tt extends the whole length of the oblongata, In the lower 
Py it lies dorsally to the twelfth nucleus, and dorso-laterally to the central canal ; 
t_as the central canal opens out into the fourth ventricle, it is shifted so.as to 
lie laterally to the nucleus of the twelfth nerve, and close to the floor of the ven- 
tricle. From it bundles of fibres pass ventro-laterally to emerge from the side of 
the oblongata, between the olivary and restiform bodies, or further down between 
the last named structure and the lateral column. The upper bundles form the 
sensory fibres of the glossopharyngeal nerve, the lower are grouped into the 
pneumogastric and pars accessoria ad vagum. 
he ascending vago-glossopharyngeal root (faniculus solitarius, fasciculus 
rotondus) is a well-marked rounded bundle of fibres, which ascends on the outer 
side of the sensory nucleus from the funiculus gracilis and gelatinous substance of 
Rolando. Its main connections seem to be with the funieuli graciles of both 
sides and with the opposite fillet. Tt contributes fibres to the pneumogastrie, but 
mainly emerges a5 the upper bundle of the glossopharyngeal nerve. 

The motor nucleus ( nucleus ambiguus) is a column of large multipolar cells, 
undoubtedly representing part of the ventral horn of the spinal cord. It lies 
deeply in the formatio reticularis of the oblongata in line with the nucleus of the 
facial nerve. From it the motor roots of the three nerves under consideration 
pass in bundles, first dorsally toward the floor of the ventricle, and then outward 
and ventrally in line with the sensory bundles. 

Connection of the Vagus-accessory with the Twelfth Nuclews.—The involvement 
of the palate and vocal cords in bulbar paralysis appears to indicate that the 
motor fibres to these structures, which reach them hrough the vagus-accessory, 
are derived from the nucleus of the twelfth nerv 

Nucleus of the Spinal Portion of the Eleventh ¢.—The spinal portion of the 
spinal accessory is a purely motor nerve. It arises from a distinet column of 
cells in the ventral horn of the cervical spinal cord. From this bundles of 
nerye-fibres pass upward for a little way, then dorso-laterally through the gray 
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matter, to emerge from itat the junction of the two horns ; thence outward through 
the crossed Eyeeslaal tract and direct cerebellar tract to their superficial in, 
between the ligamentum denticulatam and dorsi nerve roots. It extends as 

as the sixth or seventh cervical nerve. 


The Ninth or Glossopharyngeal Nerve. 


The glossopharyngeal (“ tongue-pharynx ") nerve (Fig. 689) is formed by the 
union of the upper five 2 six bundles of petty sbi Fi arise from the side 
of the oblongata between the restis and the ines part of the lateral tract. 

Tt passes outward in front of the flocculus to the jugular, foramen, by the 
middle compartment of which it leaves the cranium antero-internally to the 
vagus and spinal accessory, and in a special sheath of dura, In this foramen it 
lies in a groove or canal on the posterior border of the petrous bone, and here it 
possesses two successive gungliform enlargements, the jugular lion and 

rous ganglion, respectively, It then passes for a short distance downward 
[yeas the internal carotid artery and internal jugular vein, lying at first close 
to the 3. It soon winds forward, under the styloid process and its muscles and 
superficial to the internal carotid artery, till, reaching the lower border of the 
stylopharyngeus muscle, it runs forward on it to the back of the tongue, where, 
under cover of the hyoglossus, it breaks up into its terminal branches. 

The fugular ganglion is situated at the upper margin of the jugular foramen, 
Tt is very small, not constant, only involves the posterior fibres of the nerve, and 
gives off no branches. It is regarded as a displaced portion of the lower ganglion, 
and together they are taken to represent the ganglion on the sensory root of a 
spinal nerve. 

‘ The petrous ganglion lies in a groove on the petrous bone at the lower margin 
of the jugular foramen. It is not more than one-fourth of an inch long, 
involves the whole nerve. It gives off the tympanic nerve, and twigs which 
communicate with the pneumogastric and sympathetic, 

Brancues.—(«) Meningeal branches are distributed to the pia and arachnoid 
membranes within the cranium, 

(+) The tympanic branch (nerve of Jacobson) is a minute but important 
nerve, which is given off from the petrous ganglion, It enters the tympanum 
through a small foramen situated on the ridge between the carotid canal and 
psu fossa, and on the promontory divides into several branches, which form 
the tympanic plecus, Of these the principal branch pierces the roof of the 
tympanum fo join the small petrosal nerve, of which it probably forms the main 
constituent. By this means glossopharyngeal fibres to the otic ganglion and 
so to the parotid gland. Another filament joins the great superficial petrosal 
nerve ; adhe twig called the small deep petrosal nerve joins the carotid plexus of 
the sympathetic, Tn addition to these, filaments are distributed to the lining mem~ 
brane of the mastoid cells, the fenestra ovalis, fenestra rotunda, and Eustachian tube, 

(c) Three communicating branches arise from the petrous ganglion, namely, 
filaments to the upper cervical ganglion of the sympathetic, the auricular branch 
of the vagus, and to the root-ganglion of that nerve. Immediately below the 
petrous ganglion a twig is given off to the lingual branch of the facial nerve. 

(d) A muscular branch is supplied to the stylopharyngens, which also sends 
filaments to the mucous membrane of the pharynx. 

(e) Pharyngeal branches, two or three in number, spring from the nerve just 

slow the petrous ganglion. The main branch passes downward over the internal 
ca arte 1 s the pharyngeal branch of the vagus to form the phary; 
plexus with +) istance of branches from the superior cervical ganglion of the 
sympathetic. 

(f) The tonsillar branches are two or three nerves which ascend under the 
hyoglossus to form a plexus on the tonsil called the ciroulus tonsillaris, from which 
twigs proceed to the soft palate. 
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(g) The lingual branches supply the posterior third of the dorsum of the 
tongue, and the side of the tongue over its posterior half, where they join the 
lingual nerve. The cireumvyallate papillw receive the most minute nerve-xupply. 

The posterior branches also supply the anterior surface of the epiglottis. 

Testut deseribes, in addition to the above, carotid branches to jou the carotid 
plexus and museular twigs to the digastric, stylohyoid, and styloglo-sus muscles, 


The Tenth, Vagus, or Pneumogastric Nerve. 


The tenth, ragus (“ wandering”), or pneumogastric (“ lung-stomach ”) nerve 
(Fig. 689) is formed by the raat of fom tea to filles filaments, which arise 
rom the oblongata between the restifurm body and lateral tract, in series with 
and just below the roots of the glossopharyngeal nerve. 
form together a flattened band which passes outward and a little forward 
beneath the flocculus to reach the Jagnlas foramen, through which it leaves the 
cranium between the inferior petrosal and lateral sinuses, in the same sheath of 
dura as the spinal accessory, and external to and a little behind the glosxo- 
pharyngeal nerve. In the jugular foramen its root-ganglion is found, and half 
an inch below this is a second ganglion called the ganglion of the trunk. This 
last is formed as the nerve runs downward from the base of the skull between 
the internal jugular vein and the internal carotid artery. In this situation, that 
is, immediately below the cranial base, the hypoglossal nerve winds spirally 
round the vagus, lying first internally, then ing behind and round across its 
outer side. wey are united to each other by fibrous tissue and some nerve- 
fibres which pass between the trunk ganglion and the hypoglossal nerve. Here 
also the superior cervical ganglion of the sympathetic and spinal accessory lie 
behind the vagus, and the glossopharyngeal nerve in front of it. The pneumo- 
ric now passes downward, behind and between the internal carotid artery and 
internal jugular vein, and lower down maintains the same relation to that vein 
and the common carotid artery, being enclosed within the same fibrous sheath as 
these vessels. 

From the level of the clavicle downward the courses of the two nerves differ 
considerably, the differences, however, being readily explained by the mode of 
development of the great vessels, stomach, ete, 

The Right Pneumogastric Nerve enters the thorax by passing_in frontof the 
first portion of the subelavian artery, and between it and the right brachiocephalic 
vein. Bending backward to the side of the trachea, it gains the posterior sur~ 
face of the root of the right lang, on which it breaks up into a coarse meshwork 
which forms, with fibres from the sympathetic, the posterior pulmonary plexus. 
From this plexus two distinct cords represent the continuation of the vagus to 
the right side of the esophagus. 

Around this tube a new plexus is formed, called the asophageal , in 
which a free interchange of fibres occurs between the nerves of both sides, 

Again converging to form a single trunk the right vagus passes to the back 
of the asophagus at its lower extremity, and, entering the abdomen through the 
esophageal opening in the diaphragm behind that tube, spreads out on the poste- 
rior surface of the stomach. | 

The Left Pneumogastric Nerve enters the thorax between the left common 
carotid and left subclavian arteries, and behind the left brachiocephalic vein, and 
then passing a little backward crosses the root of the snbelavian artery and the 
left side of the aortic arch under cover of the pleura. Reaching the back of the 
root of the left lung, it behaves on the left aa as its fellow does on the right 
side; but its terminal trunk lies in front of the esophagus, and its final branches 
supply the front of the stomach. 

The ganglion of the root is formed within the jugular foramen and is about 
one-sixth of an inch long. It has branches hy which it communicates with the 
petrous ganglion of the glossopharyngeal, the spinal accessory nerve, the superior 
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cervical ganglion of the sympathetic, and two branches of distribution, namely, a 
recurrent filament to the dura and Arnold’s nerve. i 

The ganglion of the trunk is fusiform in shape, one-half to three-quarters of 
an inch long, and about one-sixth of an inch thick. ‘The spinal nerve is 
closely applied to it, communicates with it by branches entering its substance, 
and contributes fibres to the Lo el and superior laryngeal nerves, which 
course over its outer surface, The hypoglossal nerve winds round it and com- 
municates with it. Tt also communieates with the superior cervical ganglion of 
the sympathetic, and with the loop between the first and second cervical nerves ; 
and the pharyngeal and superior laryngeal branches of the pneumogastric are 
derived partly from this ganglion, partly from the spinal accessory. 

Brancues—(a) The communicating branches have just been sufficiently 
noticed with the two ganglia. 

(6) The recurrent is given off from the root-ganglion. It is distributed 
to the dura round the jugalar foramen. 

(c) The auricular branch, or nerve of Arnold (Fig. 690), arises from the root- 
ganglion. After receiving a filament from the petrous ganglion of the glosso- 
pharyngeal, it passes backward on the outer 
surface of the jugular sinus, and enters @ TO EXTERNAL AUDITORY 
small canal in the jugular fossa of the iy pe 
petrous bone. In this canal it arches back- 
ward close to the inner side of the aque- 
ductus Fallopii, communicating with the 
facial nerve, and curving downward, issues 
from the temporal bone through the auricu- 
lar fissure, between the external anditory 
meatus and the mastoid process. It now 
divides into two parts, one of which joins 
the posterior auricular branch of the facial 
nerve, while the other supplies the lower 
and back part of the external auditory 
eanal and the skin on the back of the gp %—PMan of Amold's nerve. Disa 


inna. 
S (d) The pharyngeal branch may be single, or represented by two or three, of 
which one is usually large. It comes off from the trunk-ganglion, and is largely 
formed of fibres derived from the pars accessoria of the eleventh nerve. Runnin, 
downward and forward superficial to the internal carotid artery, it winds inwa 
behind the external carotid artery to the back of the pharynx, where it joins the 
pharyngeal plexus. 

(e) The superior laryngeal nerve, springing also from the ganglion of the 
trunk, is, like the last, derived largely from accessory fibres. It is much larger 
than the pharyngeal branch, and passes downward and forward on the deep sur- 
face of the internal and external carotid arteries, After re gf communicatin; 
branches from the superior cervical ganglion of the an and chucomeel 
plexus, it divides into the internal and external laryngeal nerves. 

The internal laryngeal branch perforates the thyrohyoid membrane under 
cover of the thyrohyoid musele, accompanied by the laryngeal branch of the 
superior thyroid artery. It breaks up into diverging branches which supply the 
nitieous membrane on both surfaces of the epiglottis, the interior of the free is 
and the back of the ericoid cartilage, the descending branch forming a loop behind 
the ala of the thyroid cartilage with the recurrent laryngeal nerve, 

The external laryngeal branch runs downward under the sternothyroid mus- 

i the ericothyroid muscle, supplying on the way branches to 
tor of the pharynx, pharyngeal plexus, laryngeal mucous 
membrane, and # twig which joins one of the cardiac branches of the sympathetic. 

(/) The inferior or recurrent laryngeal nerve differs somewhat in its course on 
the two sides of the body (Fig. 691). 
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On the right side it arises at the root of the neck, in front of the subclavian 
artery, winds beneath, and then upward and inward behind that vessel, and 
behind the common carotid and inferior 
thyroid arteries, to the recess between the 
esophagus and trachea, At the lower bor- 
der of the cricoid cartilage it enters the 
pharynx by passing beneath the inferior 
constrictor. 

Under cover of the ala of the thyroid 
cartilage it divides into branches to all the 
intrinsic laryngeal muscles except the erico- 
thyroid, Pe to the mucous membrane of 
the larynx below the rima glottidis, joining 
the internal laryngeal nerve. 

Tn its course upward it gives off thoracic 
cardiac Uretie rein to the inferior cer- 
vieal lion of the sympathetic, @sopha- 
geal ca feat branches, and muscolar 
twigs to the inferior constrictor of the 
pharynx. 

The left recurrent Lot bonenbicstcd tes 

Bro, a.—Raiations of pueomogtstete and from the vagus as it crosses the arch of 
FRTRA TAT7EeMl nerves fo the great vessels: sorta, winds round the concavity of the 

arch just behind the ductus arteriosus, and 
runs upward behind the origin of the left common carotid artery to reach the 
a@sophagus, The rest of its course is similar to that of the right nerve. 

tn) Cervical cardiac and thoracic cardiac branches are given off by each pneu~ 
mogastric nerve. There are usually two superior cervical cardiac branches, one 
inferior cervical cardiac, and two or more thoracic cardiac branches—the 
arising from the trank and recurrent nerve on the right side, from the recurrent 
nerve only on the left side. These for the most part join cardiac branches of the 
sympathetic, and all, with one exception, go to the deep cardiac plexus, the left 
inferior cervical cardiac nerve being the only one which goes directly to the 
superficial cardiac plexus. 

The superior cervical cardiac nerver join the corresponding branches of the 

ayaa beneath the carotid sheath. ; 
; left inferior cervical cardiac nerve descends on the left of the horizontal 
portion of the aortic arch, having the left phrenic nerve in front of it and the 
superior cervical cardiac branch of the sympathetic behind it. It joins the 
superficial cardiac plexus. 

The right inferior cervical cardiac nerve runs downward on the side of the 
brachiocephalic artery and trachea to the deep cardiac plexus. 

The right thoracic cardiae nerves, two or three in number, arise from the 
vagus trank and from the recurrent Iaryngeal nerve. They run inward to the 
bifurcation of the trachea, where the deep cardiac plexus is formed. On the left 
side the thoracic cardiac branches spring from the recurrent laryngeal nerve only, 

(h) The pulmonary branches form two- plexuses, one in front of and one behind 
the rot of the lung. 

The anterior pulmonary plerus is small, consisting of a few filaments which 
spring from the v ibove the root of the lung, and form a meshwork in front 

with sympathetic fibres from the pulmonary artery. 
nmonary plerus is large and important, involving the whole 
ve. Behind the root of the lung the vagas § out into an 
rk and is supplemented by fibres from the second, third, and fourth 

“Aci of the sympathetic ; from these plexuses branches accompany 
the bronchi in all their ramifications, A free interchange of fibres takes place 


between the plexuses of the two sides. 





THE TWELFTH OR HYPOGLOSSAL NERVE. 615 


() Esophageal Branches.—Above the pulmonary plexus many small twigs 
axe Sntrtnnted to the both from the trunk of the vagus and from its 
recurrent laryngeal branch, low that point the right and left vagi unite in 
forming a long-meshed plexus round the tube, from which its muscular and 
mucous coats get their nerve supply. 

j) Abdominal Branches.—The left vagus distributes fibres all over the front 
of the stomach, branches accompanying the coronary on its small 
curvature, and so joining the hepatic plexus of the sympathetic. e right vagus 
supplies the posterior surface of the stomach, sending branches to the celiac, 
Pais and left renal plexuses of the sympathetic. 

Rept agen edpedepe 
ion of the sym, tic, 0, ranches of the glossophary! y 
and bfanshes the perlen'p aay recurrent ariel nerves, unite in forming 
a plexus on the surface of the constrictors of the nx, from which the 
pharyngeal muscles and mucous membrane are supplied, as well as the levator 
palati and azygos uvulw. The motor nerves are derived from the pe aecessoria. 


The Eleventh or Spinal Accessory Nerve. 


The eleventh nerve (Fig. 689) consists of two parts, an accessory portion to the 
preumogastric (pars accessoria ad vagum) and a spinal portion (pars spinalis), 

‘The Accessory Portion is formed by some four or five fascieuli, which spring 
from the oblongata in series with the pneumogastric roots. They unite to form 
a trunk which, with the spinal portion, to which it is united by some fibres or 
with which it may be entirely joint for a short distance, leaves the cranium in 
the same sheath of dura with the pneumogastric, In the jugular foramen it 
sends fibres to the root-ganglion of the vagus, and then partly joins the trank- 
ganglion of that nerve; hut many of its fibres are continued over the surface of 
the trunk-ganglion into the pharyngeal and superior laryngeal nerves, and down 
the vagus trunk itself into the recurrent laryngeal nerve. It will be seen that 
most of the motor fibres of the pneumogastric are derived from its accessory 

tion. 
ie The Spinal Portion of the spinal accessory arises by a long series of roots 
from the lateral column of the spinal cord extending as low as the sixth or 
seventh cervical nerve-roots. hes issue from the lateral column between the 
attachment of the ligamentum denticulatum and the posterior nerve-roots, 
approaching closer to the latter as they ascend. They join to form an ascending 
trunk, which enters the cranium, and unites wholly or partly with the accesso 
portion ; but, beneath the jugular foramen, leaves the pars accessoria and bends 
acutely backward, usually superficially to th ernal jugular vein, to enter the 
deep surface of the sternomastoid musele, which it supplies, and where it com- 
municates with a branch from the second cervical nerye. Emerging from the 
posterior border of the sternomastoid, it crosses the posterior triangle of the neck 
obliquely to end under the trapezius, a short distance above the clavicle. On 
the deep surface of the trapezius it is joined by fibres from the third and fourth 
cervical nerves, thus forming the subtrapezial plexus, from which that muscle is 


supplied. 


The Twelfth or Hypoglossal Nerve. 


The twelfth or hypoglossal (“under the tongue”) nerve (Fig, 686) is exelu- 
sively motor in function, and its nucleus lies in series with those of the third, 
fourth, and sixth nerves. Its upper part lies close to the floor of the fourth ve 
tricle near the median suleus in the elevation known as the trigonum hypogtossi ; 
lower down it lies ventro-lateral to the central canal. It extends the whole length 
of the oblongata, and its cells are lange and multipolar like those of the anterior horn. 
‘The fibres spring in two vertical series of small bundles from the ventral aspect of 
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the nucleus, and running ventrally and a little outward through the inferior olive 
(with which, however, they have no connection) emerge in « linear series of from 
ten to twelve fasciculi along the ve between the olive and ventral pyramid. 

Connections of the Hypoglossal.—Its main connections are as follow : 1. Com- 
missural fibres join the nuclei of the two sides; 2. Motor fibres pass from the 
nucleus of the hyraginaedl by the | wisepen longitudinal bundle to join the hee 
accessoria ad yagum and the genu of the facial nerve of the sume side ; 3. Fibres 
pass to the opposite posterior longitudinal bundle. 

The roots of the twelfth nerve pass outward above the vertebral artery, and 
opposite the anterior condylar foramea pierce the dura through two distinct fora- 
mina in two bundles, In its passage through this foramen the two bundles unite 
to form one trunk, which at first lies very deeply on the inner side of the internal 
carotid artery and pneumogastric nerve. It descends in a spiral manner round 
the trunk-ganglion of the latter nerve, and between the internal jugular vein and 
internal carotid artery, being closely united to the ganglion by fibrous tissue, and 
receiving some communicating branches from it. It now appears at the lower 
border of the digastric muscle, and curves forward under the occipital artery (by 
the sternomastoid branch of which vessel it is kept in place) and across the exter- 
nal carotid artery. It reaches the upper border of the great cornu of the hyoid bone, 
where it lies on the middle constrictor of the pharynx and above the lingual artery. 
Passing under cover of the posterior belly of the digastrie and the atrhahsiad 
museles, it lies on the hyoglossus muscle just above the central tendon of the 
digastric. Here it is accompanied by the Uagoal vein, and is separated from the 
lingual artery by the iene Passing beneath the mylohyoid, it curves 
upward on the genioglossus, communicating in a loop with the lingual nerve and 
terminating beneath the tip of the tongue. 

‘The branches of this nerve are divisible into two sets, namely, true hypoglossal 
branches which are distributed exclusively to the extrinsic and intrinsie museles 
of the tongue, and branches which are really derived from the cervical plexus, 
and are only adherent to the hypoglossal nerve for some part of their course. 

True Hypocrossan Brancies.—{a) Communicating branches unite the 
hypoglossal nerve with the trunk-ganglion of the vagus and superior cervical 

nglion of the sympathetic, and in a manner to be explained later, with the 
te between the first and second cervical nerves. At the tip of the ton, 
communicates with the lingual nerve, and a small twig, called the ingual 
of the vagus, joins it from the pharyngeal plexus. 

() The meningeal branch is given off in the anterior condylar foramen, and 
enters the cranium to supply the dura round the foramen magnum and diploé of 
the occipital bone. 

(c) Muscular branches ave distributed beneath the mylohyoid to the hyoglossus, 
styloglossns, genioglossus, and geniohyoid, and also to the intrinsic muscles of 
the eae 

Bn. 


base of the cranium. It is incorporated with the hypo lossal nerve till it 
M 


id the occipital artery, where part of the cervical branch leaves the 
d ¢ name of the deseendens hypoglossi. A smaller branch ix 
down to supply the thyrohyoid muscle, and the remainder of this 

companies the hypoglossal under the mylohyoid to supply the 


ypoglossi springs from the trunk of the twelfth nerve where it 
and passes downward and a little forward on the 
and beneath the sternomastoid for a variable distance, 
a level with the cricoid cartilage, Here it forms a loo) 
t icalis descendens (communicans hypoglossi), which ix formed by 
the union of two branches from the second and third cervical nerves respectively. 
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This loop is called the ansa hypogloxsi or ansa cerviealiz. From the descendens 
lossi a twig is given to the anterior belly of the omohyoid. From the loop, 
branches are given to the sternohyoid, sternothyroid, and posterior belly of the 
omohyoid, the last twig passing backward through the loop of deep cervical 
fascia, which binds down the central tendon of its muscle. The nerves to the 
sternohyoid and sternothyroid enter the posterior borders of these muscles low 
down, and may extend into the thorax and communicate with the phrenic nerve. 


hy 


the mode of formation 


cranial nerves, also, are more or less closely planned. W 


THE SPINAL NERVES. 
Tn introducing the molest of the cranial nerves we entered pretty fully into 


a spinal nerve, taking it as the type on which the 
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Fro. 
ite right lateral surfice. The dam is opcned end 
urrunged to show the nerve-roots. (Testut.) 


r, 


e refer the student again 
to 581, and here supplement what 
is there said by additional matter neces- 
sary to the present subject. 

Fig. 692 illustrates the mode of origin 
and constitution of a spinal nerve. It 
is seen to spring from the spinal cord by 
two roots, ventral and aareal: 

The ventral root is motor in function, 
and springs from the ventro-lateral aspect 
of the cord by from four to six bundles, 
They unite to form two strands, which 
enter a sheath of dara, in which they 
are at first separated from the dorsal 
root by a fibrous septum. Within the 
sheath and as they traverse the inter- 
vertebral foramen, the ventral root unites 
with the dorsal to form a spinal nerve. 

The dorsal roots, usually larger thaw 
the ventral, are sensory in fanction, and 
spring from the dorso-lateral aspect of 
the cord by from six to eight faseiculi, 
which with their fellows are arranged in 
a single linear series all down the cord. 
They unite to form two bundles and 
within the dural sheath enter a ganglion, 
from which they emerge as one bundle, 
and immediately join the ventral root to 
form a spinal nerve. 

A spinal ganglion is an ovoid body, 
bifid at its proximal extremity where the 
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two bundles of dorsal nerve-roots enter it. It consists of bipolar nerve cells, 

le or process of each cell forming the peripheral portion of a sensory nerve 
fibril, the other pole or pons forming its central continuation. With the ex 
tions to be mentioned, they are placed in the intervertebral foramina inimedably 
beyond the point where the roots enter the dural sheath provided for them by 
the theea vertebralis, 

The ganglia of the first and second cervical nerves lie on the laminew of the 
atlas and axis respectively ; those of the sacral and coceygeal ‘nerves are found 
yuie the spinal canal, at a variable distance from their points of emergence 

mit. 

‘The course of the nerve-roots within the spinal canal varies considerably at dif- 
ferent levels, the growth of the spinal not being equal to that of the verte- 
bral column ; for, while the cord occupies the whole length of the canal in the 
fetus, it only reaches as low as the body of the first lumbar vertebra in the adult, 
‘Thus the first spinal nerve ascends slightly to reach the space between the atlas 
and occipital bone, through which it leaves the spinal canal; the second and 
third are nearly horizontal; the fourth runs obliquely downward and outward, 
and the obliquity of the others within the rartabeal eanal steadily increases from 
here downward till the nerve-roots of the lumbar and sacral nerves run vertical 
downward for an increasing distance, thus forming the cauda equina. This will 
be easily appreciated by a nana at Figures 694 and 695. 

Topographical Anatomy of the Cord and Spinal Nerve-roots (Fig. 694).—It is 
important for surgical purposes to determine the relationship between the bony 
landmarks furnished by the spines of the vertebra, and the superficial origins 
of the spinal nerves. ‘The main surgical data are graphically described in Fig. 
694. The brackets in column A show the extreme limits between which in die 
ferent subjects examined by Reid each group of nerve-roots was found to arise. 
B shows each nerve ent off at the level of its intervertebral foramen, thus afford 
ing a ready estimate of the obliquity of its course in the neural canal ; C gives 
the vertical distance in millimeters which in Testut’s case of a subject of eighteen 
years of age separated the superficial origin of each of the nerves cored from 
its intervertebral foramen ; and the other columns will be readily intelligible to 
the senior student. It is be noted that the distribution marked in D, E, and F is 
only broadly true and does not pretend to anatomical minuteness ; but it is for 
that reason all the more valuable for clinical purposes. 

Nomenclature (Fig. 695).—There are thirty-one pairs of the spinal nerves, 
namely, eight cervical, twelve thoracic, five lumbar, five sacral, and one coccygeal. 
Tt will be noted that these numbers correspond with the number of vertebre in 
each region except the cervical nerves, which are one in excess. ‘The first cervical 
nerve leaves the vertebral canal above the dorsal arch of the atlas, between it 
and the occipital hone; the cighth passes through the intervertebral foramen 
between the seventh cervical and first thoracic vertebre. Thus the first seven 
cervical nerves are named ftom the vertebre below them; the eighth cervical 
has no corresponding vertebra, and the thoracic, lumbar, and other nerves are 
named from the vertebre above them, z 

Mode of Distribution—A spinal nerve, formed as above by the union of a 
motor and a sensory root, is. a short trunk, which, immediately after its exit from 
the intervertebral foramen, gives off a small recurrent branch, and then divides 
into a yentral and a dorsal primary division (Fig. 692), 

The dorsal primary divisions, except those of the first and second cervical 
nerves, are smaller than the ventral. They pass backward and divide into two 
branches, external and internal, They supply the skin of the back of the head, 
neck, trank, and gluteal region, and the muscles which act directly upon the 
spinal column. 

The ventral primary divisions, with the two exceptions above mentioned, are 
larger than the posterior, Each ventral division is poined by one or two branches 

‘om the neighboring sympathetic ganglion by which it receives non-medullated 
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fibres for distribution to the vessels which it innervates, and contributes medullated 

fibres to the sympathetic irunk, The ventral primary divisions of the thoracie 

nerves (except the first) form intercostal nerves, and are distributed each to its 
own area, but in all the other 
regions intricate plexuses are 
formed by neighboring nerves 
before their branches of dis- 
tribution are given off. 

The recurrent branch is a 
small twig given off from the 
nerve immediately after it 
leaves the intervertebral fora- 
men. It receives a communi- 

_ MIDDLE Ceavie cation from the sympathetic 
PAR Shee and re-enters the spinal canal 
to supply the meninges and 

mremonceavi. _—_ blood=vessels, 
nha et Dorsal Primary Divisions 
of the Spinal Nerves.—General 
Statement.—The dorsal primary 
divisions of the pital pects 
(Fig. 696) are destined for the 
supply of the skin of the back of 
the scalp, neck, trank, and glu~ 
teal region, and the museles of 
the posterior spinal group, ex~ 
cept those connected with the 
upper limb, the serrati posteri- 
ores, and the levatores eosta- 
rum. With the few exceptions 
mentioned below, each nerve 
passes backward between the 
transverse processes of theadja- 
cent vertebre and spinal mus- 
cles, dividing into an internal 
and an external branch, From 
the sixth thoracic nerve up- 
ward the internal branches 
are larger and are mainly cuta- 
wumean, y, neous, the external branches 

1 | ees are smaller and purely mus- 

cular; below that point the 
arrangement is reversed, the 
external branches being the 
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mApaa: larger, and mainly distributed 
(eee ie aks skin, the internal 
branches small and chiefly dis- 
Sina ! tributed to the erector sping 
PLexus | and deeper spinal muscles, 
o Exceptions to this general 
type are as follow : 
fe Anterior, surface of the spinal cord showing the The dorsal primary divis- 
spinal nerves and thelr connections with the sympathetic (unk ion of the first cervical (sub- 
occipital) nerve does not 
divide, is usually sly cular, and requires special description. 
The dorsal of the fourth and fifth sacral nerves and the ecoceygeal 
nerve do not divide, bat form loops with each other, and are purely cutaneous. 
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‘The dorsal divisions of the sixth, seventh, and eighth cervical nerves divide 
like the others into internal and external branches ; but both these branches are 
distributed to muscles only. 

‘The Dorsal Primary Division of the First Cervical or Suboccipital Nerve (Mig. 
697).—The first cervical or subocecipital nerve leaves the cranio-vertebral canal 
by passing between the occipital bone and the dorsal arch of the atlas. The 
dorsal division, slightly larger than the ventral, passes backward under the ver- 
tebral artery, and enters the suboccipital triangle. This 5 is bounded by the 
rectus capitis posterior major internally, the obliquus inferior infero-externally, 
and the obliquus superior supero-externally. Here the nerve divides into tha 


PPER THORACIC 
{mToMAL Drvisrons) 


EXTERNAL DIVISION. 
OF LOWER THORACIC 


EXTERNAL DIVISION 
‘OF LOWER THORA- 


EXTERNAL BRANCHES 
OF LUMBAR 


Fro, ¢95.—Dorsal primary divisions of the spinal nerves. (Testut.) 


following four branches : (a) a branch to the obliquus inferior which furnishes an 
anastomotic filament to the great occipital nerve; (6) a branch running upward 
to the recti capitis posteriores major and minor; (c) a third branch enters the 
See Ann superior; (d) and a fourth branch supplies the complexus on its deep 
surface, 

The Great Occipital Nerve (Figs. 696, 697)—The dorsal primary division of 
the second cervical nerve is three or four times as large as the ventral division, Its 
external branch is small and is distributed to the inferior oblique, complexus, and 
trachelomastoid ; but the infernal branch is large, and from its gize and distribu- 
tion is called the Great Oceipital Nerve. After communicating with the first and 

‘ 
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third cervical nerves, and thus forming what has been called the dorsal cervical 
plexus, it winds upward over the obliquus inferior, supplies a twig to the com- 
plexus, and then pierces itand the trapezius to become cutaneous beneath the superior 
curved line of the occipital bone, about one inch from the middle line. Aceom- 
> panied by branches of the occipital artery, it supplies the skin over the upper 


GREAT OocIPI- 
TAL NERVE 


arorus 
MAIOR 
Fro. 697.—Dorsal primary divistons of the upper three cervical nerves (Testut.) 


part of the occipital bone and posterior parietal region, interlacing with the small 
occipital externally, and with the cutaneous branch of the third cervical nerve 
(third occipital nerve) internally. 

The Third Occipital Nerve.—The internal branch of the dorsal division of the 
third cervical nerve is directed upward beneath the complexus to reach the skin 
of the occiput internally to the great occipital, with which it communicates. Its 
distribution has led to its being ealled the third occipital nerve, 


The Ventral Primary Divisions. 
CERVICAL NERVES. 

The upper four cervical nerves unite to form the Cervical Plexus (Fig. 698) 
and supply the skin and muscles of the neck. The lower four unite with the 
first thoracic nerve to form the brachial plexus by which the upper limb is sup- 
plied. 

Tue CervicaL PLexus. 


The first cervical nerve (ventral division), after leaving the vertebral canal in 
0 ne dorsal arch of the atlas, winds round to the front on the inner 
side of y a 7 Is ard over the transverse process 
to join 50 he ventral division of the second nerve leaves the 
verte: 2 icular process of the axis; those of the rest of the 
i ertebral foramina, behind the vertebral 

artery 2 iS ca terior major and the sealenus medius. 
On the f tor scapule and scalenus medius, and under coyer 
es form three loops; and from these loops, 
es, spring the branches oF the plexus, These are 
into a superf cutaneous set, and a deep series, including museular 

mmunicating nerves. 
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SupEeRFICIAL BRANCHES (Fig. 687).—These are ascending, transverse, and 
descending. 
ASCENDING BRANCHES, 


1. The Small Occipital Nerve is derived from the second cervical nerve. It 
passes backward under the sternomastoid muscle to its dorsal border, then upward 
along that border, dividing at about the level of the mastoid process into an 
auricular branch to the skin of the dorsal and upper part of the pinna, a mastoid 
branch to the skin over the mastoid region, and an ocezpital branch to the occipital 
area. It communicates with the great auricular and great occipital nerves. 
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Fig, 698,—Plan of cervical plexus. 


2. The Great Auricular Nerve springs by two roots from the second and third 
cervical nerves. Reaching the dorsal border of the sternomastoid, it crosses it 
diagonally in running upward to the back of the auricle. It supplies a small 
mastoid branch to join the mastoid branches of the small occipital nerve, numer- 
ous large auricular branches to the back of the pinna in its lower two thirds, one 
or two of these piercing the cartilage to the front of the lobule and helix ; and a 
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small facial branch to the skin of the parotid, masseteric, and buccal regions. 
These branches join the facial nerve. s : 


TRANSVERSE BRANCH, 


‘The Superficial Cervical Nerve, rising with the last from the second and third 
cervical nerves, curves round the dorsal border of the sternomastoid muscle about 
its middle and spreads out into branches, which ramify between the platysma and 
deep fascia over the carotid triangle. Its ascending branch forms one or more 
loops with the inframandibular branch of the facial nerve. It supplies the skin 
of the front of the neck from chin to sternum. 


DESCENDING BRANCHES. 


Branches from the third and fourth nerves form a large trunk, which pierces 
the deep fascia at the dorsal border of the sternomastoid and just below its mid- 
dle. is soon divides into three or four branches, which descend between the 
platysma and aoe fascia to the skin of the sternal, clavieular, and acromial 

ions respectively, and are named according to that distribution. 

Muscular branches to the trapezius are usually associated with this trank. 

Deer Brancues.—The deep branches may be conveniently divided into 
muscular and communicating. " 

Branches are distributed to the rectus capitis lateralis and recti ante- 
riores from the loop between the first and second nerves. A branch to the sterno- 
mastoid from the second nerve enters the under surfice of that musele near 
the mastoid process, and there communicates with the spinal accessory nerve. 

From the second and third nerves two branches join to form the ramus cerei~ 
calix deacendens, already described with the hypoglossal nerve. It eine the 
depressors of the hyoid bone. From these nerves also twigs pass to the longus 
colli. The levator scapulw receives two or three branches from the third and 
fourth nerves, and the scalenus medius receives branches from the same tranks. 
Branches to the trapezius are derived from the descending cutaneous trunk (third 
and fourth nerves), and these unite under the trapezius with the termination of 
the spinal accessory nerve, thus forming the subtrapesial | Sse 

he phrenic nerve is the most important branch of the cervical plexus. Its 
most constant root is from the fourth nerve, but it may have other roots from the 
third or fifth, or both. Where the root from the fourth nerve is absent, it usually 
receives a twig from the nerve to the subclavius. In addition to these, it receives 
a communication from the cervical sympathetic, It takes a very constant and 
definite course downward and forward over the scalenus anterior, and beneath the 
omohyoid muscle and transversalis colli and suprascapular arteries, and, on the left 
side, the thoracic duct. Passing behind the subclavian vein it enters the thorax, 
the internal mammary artery crossing behind it to reach the sternum. On the 
right side it now descends on the outer side of the right brachio-cephalic vein, 
superior cava, and pericardium in front of the root of the lung and between these 
structures and the pleura, to the diaphragm, which it pierces and supplies on its 
abdominal surface. On the left side it crosses the second part of the arch of the 
aorta and descends on the pericardium in front of the root of the limg to the 
i being covered, of course, by pleura. 

re supplied to the pleura and pericardium, and on the 
es with the diaphragmatic plexus of the sympathetic, 

forming a " 

Communicating Branches of the Cervical Plexus.—From the loop hetween the 
first and second nei ches pass to the vagus and hypoglossal, the branch to 
the hypoglossal being ed for hyoid museles, The moscular branches from 
the second to the sternor (1 and from the third and fourth to the i 
communicate with the spinal accessory ; and each nerve is connected the 
superior cervical ganglion of the sympathetic. 
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Tue Bracutat PLexus. 


‘The anterior primary divisions of the fifth, sixth, seventh, and eighth cervical 
nerves join with the first thoracic nerve to form the brachial plexus (Fig. 699). 
Communications are also received from the fourth cervical and second those 
nerves. The cervical nerves emerge from the grooves on the transverse process of 
the vertebrw, between the scaleni medius and anterior, and run downward in front 
of the former muscle, The first thoracic nerve emerges from between the first 


Fi, @”%—Plan of brachial plexus, ~ 


and second thoracic vertebre, gives off a small branch to the first intercostal 
space, and ascends over the first rib to join the eighth cervical nerve. On the 
surface of the scalenus medius three primary trunks are formed, the fifth and 
sixth nerves uniting to form the w trunk, the seventh alone forming the mid- 
dle trunk, and the eighth cervical and first thoracie nerves forming the lower 
trunk. These run together downward and outward in the subclavian triangle 
above the subclavian artery. In this situation each trunk splits into an anterior 

ior division. The anterior divisions of the two upper trunks unite to 
form the outer cord; the inner cord is the continued anterior division of the 
lower trunk; and the three posterior divisions together form the posterior cord, 
These three cords lic to the outer side of the first part of the axillary artery, dis- 
tribute themselves round its second part in such positions as their names designate, 
and at the level of the third part of the vessel each cord has divided into separate 
nerves, which bear to the artery the same relations as the cords from which they 


spring. ~ 

This is the usual arrangement, but there are numerous variations. 

The branches of the brachial plexus are classified into supraclavicular and 
infraclavicular. 


Branches Given off Above the Clavicle. 


1. The nerve to the rhomboids (5. c.)' is a long, slender branch which springs 
from the fifth cervical nerve, close to the intervertebral foramen and in common 
1 In the parenthetical abbreviations employed after the names of ne the letters indicate the 
regions in which nerves originate; the numerals, the nerves concerned in their composition. Thus, 
“(8.c., 1. th.)" means that the fibres of the nes an be traced back to the eighth cervical and first 
thoracic nerves. 
40 
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with the first root of the posterior thoracic nerve. It enters the substance of the 
scalenus medius and emerges from its external border. Passing beneath the 
levator scapulw, it supplies some twigs to that muscle, and reaches the deep sur- 
face of the rhomboids, where it is joined by the posterior scapular artery. It 
ends in the rhomboid muscles. 

2. The nerve to the subclavius (5. c.) springs from the Speer trank, As a 
long slender filament it descends in front of the plexus and subclavian artery to 
supply the musele from which it is named. It frequently contributes a filament 
sto the phrenie nerve. 

3. The suprascapular nerve A c.) (Fig. 700), also derived from the upper 
trunk, runs downward, outward, and back ard over the scalenus medius and 
under the trapezius and omohyoid. It passes through the suprascapular notch, 
beneath the transverse ligament, and, after supplying a twig to the shoulder-joint, 






POSTERION BRANCH 
‘OF CIRCUMFLER 


CUTANEOUS 
BRANCHES: 


Fio. 70.—Supraseapular and circumflex nerves of right side, sen from behind, (Testut.) 


divides into branches to the supraspinatus and infraspinatus, the former turning 
outward inte musele, and the latter passing round the great scapular notch, 
and terminating in the infraspinatus 

4. The posterior thoracic nerve (5. 6. 72.) (external respiratory nerve of Bell) 
is formed by the union of three roots, from the fifth, sixth, and seventh cervical 
nerves, respectively. The first two roots pierce the scalenus medius and supply 
twigs to the npper digitations of the serratus magnus. ‘They are afterward jomed 
by the root from the seventh nerve, which passes in front of the scalenus medius. 
The nerve descends behind the brachial plexus and the first portion of the axillary 
nd runs along the chest wall on the serratus magnus, rather behind the 
prominence of the ribs, sending a twig to each digitation of that musele, 
. The scaleni and longus colli are supplied by twigs from the lower three eer- 
nerves. 

















Branches Given off Below the Clavicle. 


Of these, the external and internal anterior thoracic and three subscapular 
nerves are distributed to parts about the axilla; the rest supply the arm, forearm, 
and hand. 


i _| 
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1. The External Anterior Thoracic Nerve (6. 7. ¢.) springs from the outer cord, 
pierces the costo-coracoid membrane above the pectoralis minor, and supplies the 
pectoralis major, 

2, The Internal Anterior Thoracic Nerve (8. ¢., 1. th.) is derived from the inner 
cord. It passes forward between the axillary artery and vein, and enters the 
deep surface of the pectoralis minor. After su yang ts muscle, it pierces it 
to reach the pectoralis major, in which it ends. Thus the pectoralis major is sup- 
plied by two nerves. . 

These two nerves are usually united by a loop which crosses in front of the 
axillary artery. 

3, The Subscapular Nerves supply the muscles which form the posterior 
axillary wall, and are all branches Hf the posterior cord. 

‘The upper subscapular (5. 6. ¢.), sometimes represented by two branches, lies 
high in the axilla, It is very short and plunges at once into the upper part of 
the subscapularis, 

The middle or long subscapular nerve (7. ¢.) accompanies the subscapular 
eT and supplies the latissimus. 

‘he lower subscapular nerve (5. 6. c.) sends twigs to the lower part of the 
subscapularis muscle and ends in the teres major. 

TerminaL on LonG Braxcurs.—The outer cord divides into the musculo- 
cutaneous and outer head of the median; the inner cord into the small internal 
cutaneous, internal cutaneous, ulnar and inner head of the median, and the poste- 
rior cord into the circumflex and musculo-spiral. These branches are arranged 
around the third part of the axillary artery in the same manner as their parent 
cords, except that the small inert cutaneous nerve is separated from the a1 
by the axillary vein, and the internal cutaneous nerve and inner head of the 
median lie in front of the vessel. 


4. The Musculo-cutaneous Nerve. 


The musculo-cutaneous nerve (5, 6. ¢.) (Figs. 701, 708, 709), arising from the 
outer cond of the plexus, lies first on the onter side of the axillary and afterward 
of the brachial artery. It sends some fibres to the coraco-brachialis, and its 
main trunk perforates that muscle in a downward and outward direction near 
the lower border of the axilla. Passing obliquely across the arm between the 
biceps aud brachialis it gives branches to both these muscles, and reaches the 
surface at the outer border of the biceps a little above the bend of the elbow. 
Here it perforates the deep fascia, and divides into an anterior and a posterior 
division, which supply the skin on the anterior and posterior aspects of the radial 
side of the forearm. Of these, the anterior division is large, and reaches as far 
down as the thenar eminence ; the posterior division is shorter, and reaches only 
as low as the wrist. Both divisions communicate with the radial nerve. At the 
bend of the elbow the nerve is crossed by the median cephalic vein, 


5. The Median Nerve. 


The median nerve (6. 7. 8. ¢., 1. th.) (Figs. 701, 702, 703, 705, 708, 709) arises 
by two heads, one from the inner and one from the outer cord. The inner head 
crosses in front of the third part of the axillary artery to join the outer head, and 
the resulting nerve rans down the arm on the outer side of the axillary and 
brachial arteries, and slightly under cover of the biceps. Near the middle of 
the humerns it crosses in front of the brachial artery to reach its inner side, which 
it keeps till the vessel bifureates. It then passes between the two heads of the 
pronator teres, crossing the ulnar artery but separated from the vessel by the 
ulnar head of the muscle, and courses down the middle of the forearm on the 
flexor profundus digitorum under the flexor sublimis. At the wrist it is found 
beneath the deep fascia between the flexor sublimis and flexor carpi radialis and 
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just to the outer side or under cover of the palmaris longus. It now passes 
behind the anterior annular ligament, emerges as a flattened band, and divides 
into inner and outer terminal division: 

Braxcurs.—The median nerve gives no branches to the arm, but supplies 
the elbow-joint, all the anterior group of forearm muscles (except the Mesor 
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F10, 701.—Doep nerves of the front of the right arm. (Testut.} 


carpi ulnaris and half of the flexor profundus), and the short muscles of the 
thumb that are on the radial side of the flexor longus pollicis. Its cutaneous 
branches supply the hollow of the palm, the thumb, index, middle and half of 
the ring fingers on their palmar aspect and nail-beds, and the outer two Tum- 
brical muscle 
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Muscular Branches.—The branch to the pronator teres (6. c.) is given off just 
above the bend of the elbow, those for the palmaris longus (7. 8. ¢,, 1. th.), 
flexor carpi radialis (6. ¢.), and flexor sublimis digitorum (7. 8. ¢., 1. th.) a little 
lower down, 

‘The anterior interosseous nerve (7. 8. c., 1. th.) (Figs. 702, 705) is the muscular 
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Fx@. 102.—Doep nerves of the front of the right forearm, (Testut,) 


branch of the median to the deep muscles of the forearm. Commencing 
opposite the bicipital tuberosity of the radius, it accompanies the anterior 
interosseous artery and lies on the interosseous membrane between the flexor pro- 
fundus digitorum and flexor longus _polli It supplies branches to both these 
museles, that to the flexor profundus communicating with the corresponding 
branch of the ulnar nerve. the nerve accompanies the artery under the pronator 
quadratus ; but, instead of following the yessel through the interosseous mem- 
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brane to the back, terminates by supplying the pronator quadratus and wrist 
joint. 
: The muscular branch to the abductor pollicis, flexor ossis metacarpi_ pollicis, 
and outer head of the flexor brevis pollicis is a short, stout twig derived from the 
external terminal division, 

The Cutaneous Branches of the median are the palmar cutaneous and two 
terminal divisions. 

The palmar cutaneous branch ix a small twig given off above the anterior 
annular ligament. It crosses in front of that ligament and supplies the palm and 


Pio, 708—Superficial palmar nerves, (Teatut } 


inner side of the thenar eminence, communicating with the musculo-cutaneous 
nerve. 

‘The external terminal division divides into an outer branch which crosses the 
flexor longus pollicis to uter side of the thumb, and an inner branch which 
sends collaterals to the inner side of the thamb and outer side of the index 
finger and-intervening skin. 
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‘The internal terminal division splits into two branches which proceed to the 
next two finger clefts, passing under the superficial palmar arch, but superficial to 
the tendons. At the level of the metacarpo-phalangeal areas they appear 
between the divisions of the palmar fascia and split into collaterals to the con- 
tiguous sides of the index and middle, and middle and ring fingers respectively. 
Each of these nerves supplies the palmar surface of the finger to which it belo 
and gives a dorsal twig to the nail matrix. Twigs from the digital branches supply 
the outer two lumbrical muscles, and the innermost digital branch communicates 
with the ulnar nerve. 


6. The Small Internal Cutaneous Nerve. 


‘The small internal cutaneous nerve (Figs. 701,708), or nerve of lidesosg hy th.), 
arises from the inner cord of the plexus, and descends on the inner side of the 
axillary vein, and then under the fascia, which it pierces on the inner aspect of 
the arm about the middle, It bends backward and supplies the skin over the 
olecranon and lower third of the arm. In the axilla it forms loops with the 
intercostohumeral, and sometimes also the lateral cutaneous branch of the third 
intercostal nerve. 


7, The Internal Cutaneous Nerve. 
‘The internal cutaneous nerve (8 ¢., 1. th.) (Figs. 701, 708, 709) springs from 


the inner cord below the last. It descends in front of the axillary and brachial 
arteries, pierces the deep fascia with the basilie vein about two-thirds down the 
arm, and divides into an anterior and posterior branch. About the middle of the 
arm it gives a twig to the skin over the biceps. The anterior branch is the larger, 
It passes in front of or behind the median basilie vein, and apple the anterior 


ulnar area of skin as low as the wrist. The posterior branch descends in front 
of the internal condyle, and winds sharply backward to supply the posterior ulnar 


region. 
8. The Ulnar Nerve. 


‘The ulnar nerve (8. ¢., 1, th.) (Figs. 701-709), which is the largest branch of the 
inner cord, descends between the axillary artery and vein, and along the inner 
side of the brachial artery in the upper third of the arm. It then pierces the 
internal intermuscular septum with the inferior profunda artery, and descends 
beneath the deep fascia to the interval between the internal condyle and the 
olecranon process, where it passes between the two heads of the flexor carpi 
ulnaris to run between that muscle and the flexor profundus digitorum. It joins 
the ulnar artery and lies on the inner side of that vessel in the lower two-thirds 
of the forearm, crossing the anterior annular ligament with it immediately exter- 
nal to the pisiform bone. In the palm it divides, like the artery, into a super- 
ficial and « deep division. 

Brancnes.—As of the median nerve the first branches of the ulnar are 
articular filaments to the elbow joint, which are given off as it passes between the 
heads of the flexor carpi ulnaris. In the forearm it supplies muscular branches 
8. ¢., 1. th.) to the flexor carpi ulnaris and inner half of the flexor profundus 

igitorum, 

‘The palmar cutaneous branch is given off near the middle of the forearm. It 
descends in front of the ulnar artery, supplies twigs to that vessel, and terminates 
in the skin of the palm. 

‘The dorsal branch (8, c.) arises about two inches above the wrist joint, passes 
backward beneath the flexor carpi ulnaris, and is distributed to the skin on the 
dorsum of the hand, little finger, and inner side of the ring finger, communicating 
with the radial. 
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‘The superficial terminal branch of the u/nar nerve (1. th., or 8. ¢. 1. th.) behaves 
similarly to the median nerve, with which it communicates; but it supplies no 
muscles, It is distributed to the little and inner side of the ring finger. 

‘The deep branch (8. c.) accompanies the deep branch of the ulnar artery 
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Fio. 74.—Cutaneous nerves of the dorsum of the hand. (Testut.) 


between the abductor and flexor brevis minimi digiti. It supplies all the short 
muscles of the little finger, all the interossei, the inner two lumbricals, and those 
thumb muscles, which are on the inner side of the flexor longus pollicis. 


9, The Circumflex Nerve. 


The circumflex nerve (5. 6. c.) (Figs. 700, 706, 708, 709) is one of the terminal 
ions of the posterior cord. It turns round the lower border of the sub- 
y and acer ie: posterior circumflex artery to the back of the 

; t drilateral space, bounded by the subscapularis, teres 

eck of the humerus, It gives an articular 


nds round the humerus with the posterior cireumfex 
ranches into the anterior part of the deltoid, some of 


sends a nerve to the teres minor, which has an ovoid, 
<1 supplies the posterior part of the deltoid muscle 


and skin over the lower deltoid region. 
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10. The Musculo-spiral Nerve. 


The museculo-spiral nerve (6. 7. 8. c.) (Figs. 706, 701, 704, 708, 709) is the ter 
minal and largest branch of the posterior cord, Placed at first behind the third 
part of the axillary artery and upper part of the brachial, it soon leaves the latter 
vessel, and, accompanied by the superior profunda artery, pierces the internal 
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F ia. 705.—Deep palmar nerves. (Testut.) 


intermuscular septum, winds obliquely round the humerus in the spiral groove 
between the triceps and the bone, and reaching the external intermuscular septum, 
pierces it to gain the interval between the brachialis anterior and brachio-radialis, 
where it divides into the radial and posterior interosseous nerves. 

Before its final di om it es off an internal and an external cutaneous, and 
museular branches to the triceps, anconeus, brachialis anterior (6.¢.), brachio-radialis 
(6. ¢.), and extensor carpi radialis longus (6.7. ¢.). Of the muscular branches those 
to the last three muscles are given off between the brachio-radialis and brachialis 
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anterior, branches to the inner and outer heads of the triceps and anconeus arise 
while the nerve is in the spiral groove, and important branches are contributed to 
the middle and inner heads of the triceps, while the parent nerve lies behind the 
brachial artery, One of these last, called by Krause the ulnar collateral, aceom- 
panies the ulnar nerve for some distance. 4 
‘The internal cutaneous branch (8. ¢.) arises within the axilla, and supplies a 
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Fig, 70.—Musculo-spirnl aud circumflex nerves of right side. (Testat) 


in down the inner side of the arm, between the intereosto-humeral and 
areas, 

The external cutaneous branches are two in number, the upper (6.¢.) being the 
smaller. It pierees the deep fascia in the line of the intermusenlar septum, and 
supplies the ain over the lower and outer part of th ps. The lower branch 
(6. 7. 8. ¢.), becoming superticial a little below the last, descends behind the 
external condyle, and supplies the skin of the posterior radial region from elbow 
to wrist. 
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‘The posterior interosseous nerve ((. 7. ¢.) (Fig. 707), which is the terminal mus- 
eulo-avticnlar branch of the musculo-spiral, is destined for the posterior group of fore- 
arm muscles. It descends between the brachialis and extensor carpi radialis longus, 
where it gives branches to the extensor carpi radialis brevis and supinator (6. 7. ¢.), 
and then enters the substance of the latter muscle, in which it winds round the 
radius to gain the interval between the superficial and deep muscles on the back 
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Fro, 707.—Posterior interosscous nerre, (Teetut,) 


of the forearm. Here it joins the posterior interosseous artery, sending branches 
to all the surrounding extensors (7. c.), while a deep branch descends between the 
extensor brevis and extensor longus pollicis, and after joining the terminal dorsal 
branch of the anterior interosseous arte the interosseous membrane, aecom- 
panies it through the groove for the extensor communis, and expands on the back 
of the carpus into a gangliform enlargement, from which branches are supplied to 
the carpal joints. 

The radial nerve (6. ¢.) (Figs. 702, 703, 704, 708, 709) is the other terminal 
division of the musculo-spiral, and is purely cwtancous in its distribution. It 
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descends beneath the brachio-radialis, and joins the radial artery, on whose outer 
side it runs in the middle third of the forearm, It then turns sharply backward 
beneath the brachio-radialis tendon. Piercing the deep fascia two inches above 
the styloid process of the radius, it sends a twig to the outer side of the thumb 


—Cutancous nerves of the upper Limb, ventral aspect. (W. Keiller,) 


ur branches, which spread fan-like over the back of the hand 
ve and a half digits up to, but not including, 
the terminal phalanges, It is joined here by the ulnar nerve. 
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Observe that the nail matrices and surrounding skin are supplied by the pal- 
mar nerves, that the little finger aud inner side of the ring are supplied 
‘on both aspects by the ulnar eves ane that the rest of the fingers are supplied 


by the median on the palmar, and by the radial on the dorsal surface. 


Fin. 709.—Cutancons nerves of the upper Hmb, dorsal aspect. (W. Keiller.) 


On the dorsum of the hand the radial and ulnar nerves overlap considerably. 
For a general view of the cutaneous nerve-supply of the arm compare 
Figures 708 and 709. 
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THE THORACIC NERVES. 


‘The thoracic nerves differ from all the other spinal nerves in that they enter 
into the formation of no plexus; but each is distributed to a transverse segment 
of the trank, corresponding to the vertebre from between which it emerges. 

‘The first thoracic nerve sends a small branch to the interval between the first 
and second ribs, the main trunk, ascending in front of the first rib to join the 
brachial plexus. Its intercostal branch behaves like the others about to be 
described, but with rare exceptions has no lateral cutaneous branch. 

The upper six thoracic nerves run round the chest wall in the spaces between 
the yertebro-sternal ribs ; the remuining six pursue a transverse course through 
the abdominal wall where the ribs are deficient in front. 

A typical intercostal nerve (Fig. 710), after receiving two rami communioantes 
from the corresponding ganglion of the sympathetic, passes outward between the 


ANTDROR CUTAMCUS 
‘Fro. T10.—Plan of a tyyiical intercostal nerve, (W, Kelfler) 


terior intercostal aponeurosis and the pleura, beneath the intercostal artery. 
eters the interval between the internal and external intercostal muscles, and 
till the external intercostal muscle becomes deficient in front. Tt then 
the internal intercostal muscle, and, between it and the internal mam- 
and triangularis sterni, reaches the side of the sternum, where it 

st wall to become cutaneous. 

‘he fower intercostals, from the seventh to the eleventh inclusive, enter the 
interval between the transversalis and internal oblique muscles, where the ribs 
are deficient in front. They run forward in the abdominal wall, enter the sheath 
nt the reotus abdominis, and pierce that muscle near the middle line to supply 
the skin. 

Lateral Cutaneous Branches (Figs. 711, 712).—The first intercostal nerve has 
no lateral cutaneous branch, 
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The lateral eutaneous breach of the second intercostal nerce is called the inter- 
costo-humeral. Tt crosses the floor of the axilla just under the deep fascia, joins 
the small internal cutaneous nerve, and supplies a strip of skin on the mesial and 
dorsal aspect of the arm. 
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Fig, 711.—Cutancous distribution of thoracic nerves. (Testut,) 


The /ateral cutancous branch of the third intercostal nerve has a small anterior 
branch which passes forward over the pectoralis major, and a large posterior 
branch, which, after communicating with the intercosto-humeral nerve, is dis- 
tributed to the skin of the axilla and dorsum of the scapula, a mall branch 

— reaching the arm. 





= 


The lateral cutaneous branches of the rest of the intercostal nerves (except the 
twelfth) pierce the superficial thoracic or abdominal muscles, in a vertical line a 
little behind the pectoral border of the axilla. Each divides into an anterior and 
a ior branch for the supply of the skin over an intercostal space or corre- 
sponding area. The lateral cutaneous branches of the abdominal intercostals 
supply the external oblique muscle, 
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Fio, 712,—Intereostal nerves, the superficial muscles having been removed. (Testut.) 


The anterior cutaneous nerves of thé thorax and abdomen are the terminations 
of the intercostals. They reach the surface close to the middle line and turn 
outward. Those of the abdome small and pierce the sheath of the rectus 
rather irregularly. The tenth thoracic nerve supplies the skin about the umbilions, 

The twelfth thoracic nerve after communicating with the sympathetic and 
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THE LUMBAR NERVES. 641 


sending a branch to join the first lumbar nerve, passes outward beneath the exter- 
nal arcuate li it of the diaphragm and enters the abdomen. Tt runs 
the lower border of the last rib, and enters the space between the transversalis 
and internal oblique, and is afterward arranged as one of the lower intercostals. Its 
lateral cutaneous branch remains undivided and is distributed to the gluteal 
region a little behind the anterior superior iliae spine. 

‘The muscles supplied by the intercostal nerves arc the levatores costarum, 
serrati_ posteriores, intercostals, subcostals, triangularis sterni, transversalis ab- 
dominis, external and internal oblique, rectus, and pyramidalis. 


THE LUMBAR NERVES. 


‘The anterior divisions of the five lumbar nerves increase in size from above 
downward, They communicate with the sympathetic by rami communicantes 
which reach them by running along the sides of the lumbar arteries under the 
fibrous arches from which the psoas musele takes origin. Of these five nerves the 
upper three, with a communication from the welfth thoracic and a considerable 


vt of the fourth lumbar nerve, form the lumbar ix,and the rest of the fourth 
jumbar nerve, with the whole of the fifth, join the sacral nerves in forming the 
sacral plexus. 


The Lumbar Plexus. 


This plexus is found embedded in the substance of the psoas muscle, which 
must be removed piece by piece for its proper demonstration, 


FOURTH LUMBAR 
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Fio. 713,—Plan of lumbar plexus. (W. Keiller.) 


A glance at the diagram (Fig. 713) will show its general constitution. From 
the first lumbar nerve spring the iiohypogastric and ilioinguinal nerves, from the 
Jirst and second the genitocrural, from the second and third comes the external 
eulaneous, while large sections of the second, third, and fowth nerves form the 
anterior crural, and amaller more anterior sections of the same trunks unite to 
form the obturator nerve. ‘The necessory obturator is a small, inconstant branch 
derived from the third and fourth nerves, and branches supply the psoas and 
quadratus lunborum from nearly all the nerves in a somewhat irregular manner. 

Regarding their relations to the psoas muscle, the iliohypogastric, iyotpgiial, 
external cutancons, and anterior crural nerves emerge from its outer border, the 
last nerve running down its outer side to pass under the inguinal (Poupart's) 

a 





642 THE NERVES, 


ligament; the genitocrural nerve pierces the anterior surface of the musele and 
descends to the pelvis in its sheath ; and the obturator and accessory obturator 
nerves and the lumbar contribution to the sacral plexus cross the pelvic brim 
along its inner side, 


1. The Lliohypogastric Nerve. 


The iliohypogastric nerve (Figs. 714, 720) arisesin common with the ilioinguinal 
from the first lumbar, and occasionally blends with it to form one nerve. 
Emerging from the outer border of the psoas it crosses the quadratus in the sub- 
pariiiceal areolar tissue, and enters the space between the transversalis and inter- 
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Fi0. 714—Deep snd superficial dissection of the lumbar plexus, (Testut.) 





nal oblique. It runs parallel with the iliac crest and, about two and a half inches 
behind the anterior superior iliae spine, gives off its iliae branch, Continuing 
onward the nerve pierces the internal oblique near the iliac spine, and becomes 
cutaneous about an inch above the external abdominal ring. 

Tts iliac branch picrces the abdominal muscles and, like the corresponding 
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branch of the last thoracic nerve, crosses the iliac crest to the gluteal region, 
supplying the skin between the crest and the great trochanter. 


2. The Tlioinguinal Nerve. 


The ilioinguinal nerve (Figs. 714, 715, 727, 728) arises in common with the 
last and accompanies it as far as the iliae spine but a little lower, uniting with it 
ina plexiform manner. It gains the inguinal canal and a) at the external 
abdominal ring in front of the spermatic cord, dividing into branches to the 
inner side of the thigh, and the scrotum or labium majus according to sex. 
‘These two nerves supply twigs to the muscles of the abdominal wall, 


3, The Genitocrural Nerve. 


The genitocrural nerve (Figs.714, 715, 719, 727, 728)arises from the first and 
second lumbar nerves. It appears on the anterior surface of the psoas muscle, 
on which it descends, dividing into two branches near the commencement of the 
external iliae artery or anywhere above this point. 

‘The internal or genital branch joins the external iliac artery, to which it con- 
tributes a twig, and then enters the inguinal canal. It is found on the back of 
the cord and is distributed to the eremaster muscle. In the female it is small and 
accompanies the round ligament, 

ie external or crural branch accompanies the under the inguinal liga- 
ment and pierces the deep fascia just outside of the common ana artery to 
supply the skin in front of the thigh. 


4. The External Cutaneous Nerve. 


‘The external cutaneous nerve (Figs. 714, 715, 717, 720, 727, 728), derived from 
the second and third lumbar nerves, pierces the outer border of the psoas and 
descends across the iliacus and under the fuscia iliaca to the notch beneath the 
anterior superior iliac spine. Here it enters the thigh under the inguinal ligament 
and divides into a small posterior branch to the skin in front of the great 
trochanter, and a large anterior branch which descends for some distance in a 
sheath of fascia lata, and is distributed to the skin on the outer side of the thigh 
as low as the knee, where it joins the plexus patelle. 


5. The Anterior Crural Nerve. 


The anterior crwral nerve (Figs. 714, 715, 717) is the largest trunk formed by 


the lumbar plexus, It springs from the second, third, and fourth lumbar nerves, 
the roots uniting in the substance of the psoas muscle to form one trunk, whieh 
descends along its ‘outer side to accompany the muscle under the inguinal 
ligament to the thigh. In the thigh the nerve is separated from the common 
femoral artery by about half an Shahs and divides immediately into a large num- 
ber of branches which may conveniently be classified as cutaneous and muscular, 
some of the latter furnishing articular twigs to the hip and knee-joints, 

(a) The nerves to the iliacus are given off in the abdomen as the nerve crosses 
the muscle. 

(6) The nerve to the pectineus arises immediately below the inguinal ligament, 
and crosses inward to its muscle behind the common femoral vessels. 

{c) The nerves to the rectus and vastus externus ron downward and outward 
beneath the former muscle, that fo the vastus internus runs parallel with the long 
saphenous nerve as far as Hunter’s canal. Of these the nerve to the rectus sends a 
twig to the hip-joint and each of the others sends articular branches to the knee. 

(d) The middle cutaneous nerve (Figs. 715, 716, 717, 727, 728) consists of 
two strong branches, one of which pierees and supplies the sartorius. They 
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perforate the deep fascia half way down the thigh, and supply the skin in front 
as far down as the knee-joint, joining the plexus patelle, 

(e) The internal cutaneous nerve (Figs. 717, 727, 728, 730, 732) crosses ob- 
liquely over the superficial femoral artery in Scarpa’s triangle, and divides into 
an anterior and 2 posterior branch, which follow the anterior and posterior borders 
of the sartorius respectively. They pierce the fascia lata in the lower third of 
the thigh and supply the skin on its inner asj as low as the knee. The ante- 
ane branch joins the plexus patellw, and the posterior branch the subsartorial 
plexus, 
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Superficial nerves of the anterior surface of the thigh, (Testut.) 


or long saphenous nerve (igs. 716, 717, 722, 726,726, 727, 
om nerve to the vastus internus to the apex of 
Hunter's canal, in which it descends in front 
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inner side of the leg, and, descending in front of the internal malleolus, ends on 
the inner side of the ball of the t toe. 

Tts patellar branch is given off as it leaves Hunter's canal. It perforates the 
sirtoriug and supplies the skin 
on the inner side of the knee- 
joint, joining the plexus patellw. 


6, The Obturator Nerve. 


The obturator nerve (Figs. 
714, 715, 717, 719) arises from 
the second, third, and fourth lnm- 
bar nerves. It descends on the 
inner side of the psoas muscle to 
the pelvic brim, and then between 
the peritoneum and pelvic fascia 
to the obturator foramen, through 
which it passes where the mem- 
brane is deficient, the obturator 
artery lying below it. In the ob- 
turator foramen it divides into an 
anterior and a posterior branch. 
(a) The anterior branch passes 
in front of the obturator externas — curancous 
and adductor brevis, and behind uses | 
the pectineus and adductor longus. sheet pr sel 
It supplies the hip-joint, the ad- 
ductor longus and brevis, the 
gracilis, and occasionally the muscuto- | 
pectineus, and terminates by be~ br 
coming cutaneous to the imner 
side ofthe thigh, and joining the 
subsartorial vie 
(4) The posterior branch 
pierces the fibres of the obturator 
externus, and descends on the 
adductor magnus and behind the 
adductor brevis. It supplies the 
hip-joint, obturator externns, and 
adductor magnus, and terminates 
in a long slender fibre, which 
enters the popliteal space on the 
inner side of or behind the femoral 
artery, and, after giving a twig 
to accompany the superior inter- Sincnes 
nal articular artery, ends by Te Toke 
piercing the posterior ligament a hc 716.—Superficlal nerves of the front of the leg. (Te 


of the knee-joint. <4 


7. The Accessory Obturator Nerve.. 


The accessory obturator nerve is a small inconstant branch, derived from the 
obturator or from the same lumbar nerves. It crosses the horizontal ramus of 
the os pubis under the pectineus, and supplies that muscle and the hip-joint, 
forming a loop with the anterior branch of the obturator. 

The Plexus Patella. —The external, middle, and internal cutaneous nerves and 





™ 


patellar branch of the long saphenous interlace with each other as they supply the 
skin round the patella, 

The subsartorial plexus is formed under the sartorius, in the lower third of 
the thigh by interlacing branches of the internal cutaneous, obturator, and long 
saphenous nerves. 
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Fi, 717,—Deep nerves of the front of the thigh. (Testut.) 


THE SACRAL AND COCCYGEAL NERVES. 


The anterior divisions of the upper four sacral nerves enter the pelvic cavity 
through the anterior al foramina, the fifth sacral nerve passes forward between 
the sacrum and cornu of the nd the nerve leaves the spinal 
canal through its terminal opening. ‘The upper three sacral nerves join with 
of the fourth and the whole of the fifth Inmbar nerves, and part of the fourth 
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sacral nerve to form the sacral plexus ; the rest of the fourth sacral and remain- 
ing nerves form the coceygeal plexus. 


The Sacral Plexus. 


A variable portion of the fourth lumbar nerve joins the fifth Inmbar to form 
the lumbo-sacral cord. This trunk crosses the brim of the pelvis, pierces the 
pelvic fascia, and under cover of this fascia joins the sacral nerves on the ventral 


FOURTH LUMBAR 


2 


ae 
gs ei 
g 


Fiq. 718—Plan of sacral plexus. 


surface of the pyriformis muscle. With the first and second and greater part of 
the third sacral nerves the lumbo-sacral cord forms a great compound nervous 
trunk called the great sciatic nerver A small band from the second sacral unites 
with the remainder of the third sacral and with the fourth sacral nerves to form 
the internal pudie nerve, Thus the two main or terminal trunks are formed ; 
but, in addition to these, numerous collateral branches are given off: the superior 
gluteal, the inferior gluteal, the small sciatic, the perforating cutaneous, and 
nerves to the pyriformis, obturator internus, gemelli and quadratus femoris. The 
branches of this plexus are divisible into a dorsal and a ventral set. In the 
diagram the dorsal set are shaded. They spring from the back of the plexus and 
supply the extensor aspect of the limb ; the ventral set spring from the anterior 
ane of the plexus and supply the flexor museles. 


COLLATERAL BRANCHES. 


The twigs fo the pyriformis are derived from the first and second sacral nerves. 

The nerve to the quadratus femoris lies on the ventral surface of the plexus, 
its fibres springing from the lumbo-saeral cord and first sacral nerve, On the 
hip it is seen descending under the obturator internus and gemelli to reach the 
ventral surface of the quadratus, distributing on its way branches to the inferior 
gemellus and hip-joint. 
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The nerve to the obturator internus, from the fifth lumbar and upper two saeral 
nerves, appears on the hip beneath the pyriformis, crosses the spine of the ischium 
outside the internal pudic vessels, and passes through the smal] sacrosciatie fora- 
men to the obturator internus, supplying the superior gemellus as it eines 

The superior gluteal nerve (Figs. 719, 721), springing from the back of the 
lumbo-sacral cord and first sacral nerve, leaves the pelvis through the great sacro- 
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Fra, 719.—Saern! plexus of the right side. (Testut.) 


sciatic foramen with the gluteal vessels, and under the gluteus medius divides 
into a small superior branch to that musele, and a larger inferior branch, whieh 
accompanies the inferior branch of the gluteal artery and is distributed to the 
gluteus medius and minimus, and tensor vagine femoris. 

‘The inferior gluteal nerve (Fig. 721) arises from the Iumbo-sacral cord and + 
first and second sacral nerves, and is frequently closely associated with the small 
iatic nerve. It emerges from the great eacrosciatic foramen beneath the pyri- 
formis, and enters the deep surface of the gluteus maximus, whieh it supplies. 

The small sciatic nerve (ischiatic nerve) (Figs. 719, 720, 721, 729, 730) is a 
purely cutancons nerve, supplying the skin of the buttock, perineum, and back 
of the thigh and popliteal region. It springs from the back of the upper three 

nerves, and appears on the buttock beneath the pyriformis, and on the sar- 
face of the great sciatic nerve, At the lo border of the gluteus maximus it 
lies under the deep fascia on the middle line of the back of the thigh Distrib: 
nting entaneous filaments us it descends, its terminal fibres pierce the deep fascia 
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at the bend of the knee, and end in the skin of the calf, joining the external 
saphenous nerve. Its cutaneous branches to the gluteal region are two or three in 
number, and bend upward over the lower border of that muscle to the skin of 
the lower and outer part of the buttock. 

Its inferior pudendal branch turns inward beneath the tuber ischii and pierces 
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F iG, 720.—Superiicial nerves of buttock and back of thigh. (Testut.) 


the faseia lata on the inner side of the thigh about one inch in front of the tuber- 
sity. It supplies the skin in this region, and passes forward and inward to the 
serotom or labium majus, joining the external superficial perineal branch of the 
internai pudie nerve. 

‘The perforating cutancous nerve is a small twig from the second and third 
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sacral nerves, which pierces the great sacrosciatie ligament to reach the skin over 
the lower and inner part of the gluteus maximus. 


TERMINAL BRANCHES. 
The Pudic Nerve. 


The greater part of the third saeral nerve is augmented by contributions from 
the second and fourth to form the pudie trunk (Res 719, 721), which emerges 
from the pelvis through the great sacroseiatic foramen, hooks round the small 
sncroseiatic ligament on the inner side of the pudic vessels, and enters the outer 
wall of the ischiorectal fossa, where it accompanies the vessels just mentioned. 
At the back of the fossa it gives off its inferior hemorrhoidal branch, and about 
ous inch farther forward divides into the perineul nerve and the dorsal nerve of 
tl nis. 

© Inferior Hemorrhoidal Nerve pierces the obturator fascia well back under 
cover of the gluteus maximus, and erosses inward through the fat of the ischio- 
rectal fossa, distributing its branches in fan-like manner to the sphincter ani 
externus and the skin round the anus. 

‘The perineal nerve consists of a superficial and a deep division, The super- 
fetal division forms two nerves. The posterior or external superficial perineal nerve 
crosses the transversts perinei superficially, and runs forward in the scrotum or 
Jabium majus outside the superficial perineal vessels, It interlaces with the inferior 
pudendal and internal superticial perineal nerve. The anterior or internal superficial 
perineal nerve enters the ischiorectal fossa in front of the preceding, pierces the 
transversus perinei muscle, and passes forward on the inner side of the superficial 
perineal vessels to the scrotum or labiam majus, interlacing with the nerve pre- 
ceding, The deep division crosses inward parallel with the transversus perinei, 
and distributes branches to the external sphincter, levator ani, tranaversus perinei, 
ischio-cayernosns, and bulbo-cavernosus, and to the corpus spongiosum and ure- 
thral mucous membrane. 

The dorsal nerve of the penis passes with the internal pudie vessels between 
the layers of the triangular ligament. Here it sends twigs to the constrictor 
urethrie and corpus cavernosum, and then pierces the inferior layer of the tri- 
angular ligament, appearing on the dorsum of the penis on the outer side of the 
dorsal vessels. It is distributed to the skin covering the corpus cavernosum and 
glans, communicating with sympathetic fibres. 

In the female a similar but much smaller nerve is distributed to the clitoris. 


The Great Sciatic Nerve. 


The great sciatic nerve (Figs. 721, 723) is a compound trunk consisting of 
two great divisions—the peroneal (external popliteal) and the popliteal (internal 
popliteal), With the latter are associated the nerves which supply the hamstri 

or magnus. These are usually united to form one great trank, whi 

popliteal and peroneal a little below the middle of the thigh; but 
actually separate, or easily separated by dissection, as far as their 

e n the sacral plexus. ‘Thus analyzed, the popliteal 
tral portions of the lumbosacral cord and upper three 
the peroneal nerve is traceable to the dorsal eee of the 

1 upper two sacral nerves. 

nerve appears on the buttock at the lower border of 
crosses the gemelli, obturator internus, and quadratus fensoris 
the glut aximus. At the lower border of the last musele it 
is found n the tuber ischii and the great trochanter in an angle 
formed by the gli maximus and biceps. It now descends on the adduotor 
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magnus, and is crossed obliquely by the long head of the biceps, dividing at a 
equates distance down the thigh into the (internal) popliteal es elke Bees 
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Fic. 721.—Deep nerves of buttock and back of thigh. (Testut.) 


one to the semitendinosus, one to the semimem- 
nd one to each head of the biceps. 





It gives off four branches, 
branosus and adductor magnus, a 


The Internal Popliteal Nerve. 
The internal popliteal (nervus tibialis) (Figs. 721-723) descends vertically 


in the middle of the popliteal space, till, reaching the lower border of the poj 
liteus muscle, it is named the posterior tibial nerve, At first it is some distance 





652 THE NERVES. 


on the outer side of the popliteal vessels ; but where these vessels reach the middle 
line it is closely adherent to the posterior surface of the vein, tending toward the 
inner side below. 

Brancues.—The articular branches, usually three in number, accompany the 
superior and inferior internal 
articular, and azygos artiou- 
lar arteries to the knee-joint. 
The upper is frequently 
absent. 

‘The muscular branches 
are distributed to the gastroc- 
nemius (1. 2. s.), plantaris 
BAPHENOUD ] (4. 5.1, 1. s.), soleus (5. 1, 1. 
2. s.), and popliteus (4. 5. 1, 
_AAMUS COMMUNI- 1. s.). Of these the nerve 
eR es to the popliteus is given off 
under the gastrocnemius and 
namua commune descends on the outer side of 
cane riaucani® the popliteal vessels to reach 
nervabenlie ‘ the lower border of its mus- 
SaPHenous i cle. It winds beneath it and 
h supplies the muscle on its 
eine rieviame anterior surface, giving also 
a branch to the tibia accom- 
panying its medullary artery, 
one to the interosseous mem~ 
brane and inferior isthatae 

INTERNAL... joint, and another to 
raed superior tibiofibular articula~ 

tion. 

The cutaneous branch 
Ares Soot Sb 

vel itei) descends al 
the mnddle t the leg in the 
groove between the heads of 
the gastrocnemius, and pierces 
the deep fascia about half 
way down, to be joined by a 
similar branch from the pe- 
roneal nerve (ramus com- 
municans peronei). Together 

Fro. 722.—Superficial nerves of the back of the leg. (Testuty they form the short or exter- 
nal saphenous nerve, which 

now accompanies the short saphenous vein beneath the external malleolus to the 
er side of the foot, where it supplies the outer side of the foot and little toe, 
iting with the museulocutaneous. It distributes branches to the skin 
he leg, external caleanean branches to the outer side of the heel, 
lar branches to the ankle and astragalo-caleanean joints. 


famus communt 


‘The Posterior Tibial Nerve. 


le the spetieat nerve is called the 


n the middle of the leg on the dee} 
© sheet of fascia. The posterior tibial 

f the nerve, but, after giving off the peroneal 

artery it crosses abruptly a little inward beneath the nerve, and then descends 
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on its inner side. Between the internal malleolus and the inner tuberosity of the 
os calcis the posterior tibial divides into the internal and external plantar nerves. 
Brancues.—(a) Muscular branches (5. I., 1. 2. s.) supply the tibialis posterior, 
flexor longus digitorum, and flexor longus hallucis ; besides which there is a sup- 
plementary branch to the soleus. 
(4) ‘The fibular branch accompanies the peroneal artery, supplying these vessels, 
the fibular periosteum and the medulla of that bone. 


OREAT cciaTic 
NERVE 


ANTERWAL 
romuitcat 
WEAVE 


NERVE TO. 
POPLITEUS! 


NERVE TO 
FLEXOR LON> 
GUS WALLUCIS 


POSTERIOR Tie. 
TAL ARTERY 


Fic. 723.—Deep nerves of the back of the leg, (Testut.) 
(ec) The calcaneo-plantar nerve (1. 2. s.), arising from the posterior tibial in the 
lower fourth of the leg, becomes cutaneous by piercing the internal annular liga- 
ment. It then divides into internal caleancal branches to the skin of the heel, 
Jantar cutaneous branches to the inner side of the sole. 
. (d) Articular filaments supply the ank int. 
Li 


‘The Internal Plantar Nerve (Figs. 724, 726, 728, 731, 732) (4. 5. 1., 1.8.) is 
sterior tibial, Tet dis- 


slightly the langer of the two terminal divisions of the 
tributes cutaneous nerves to the inner three and a half toes, and supplies the 
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abductor hallucis, flexor brevis digitorum, flexor brevis hallucis, and inner 
lumbrical muscle. It passes forward under the origin of the abductor hallucis, 
then in the groove between that muscle and the flexor brevis digitorum, accom- 

nying the internal plantar artery. Under cover of the plantar fascia it divides 
into four digital nerves. Of these the innermost passes undivided to the inner 
side of the great toe, giving a branch on its way to the flexor brevis hallucis, the 
remaining three nerves, ani between the processes of plantar fascia, divide 
each into two collateral branches for the adjacent sides of the corresponding toes, 
the digital nerve to the first cleft supplying the inner lumbrical musele, and the 
most external branch Semuigansine. with the external plantar nerve. The 
muscular branches to the abductor hallucis and flexor brevis digitorum are given 
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off near the commencement of the nerve, articular fibres supply some of the 
joints of the foot, and plantar cutaneous twigs are distributed to the sole, As in 
the ease of the corresponding nerve of the hand, the plantar digital nerves supply 
n on the dorsum of ener halanx and the bed of the nail. 

ternal Plantar Nerve (F'i; 731, 732) accompanies the exter- 
‘artery between the flexor itorum and flexor accessorins, till, 
nd the abductor minimi digiti, it 

Before dividing, it gives brat 

i digiti. : 

The sup i I s one digital branch to the outer side of the 
little toe, a beneath the plantar fascia to the cleft 
between the divides into collateral branches to their siete 

i 


surfaces, fi ommunicating with the internal plantar nerve. ‘The outer digital 
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branch supplies a twig to the flexor brevis minimi digiti, and occasionally sup- 
plies the interosseous museles of the fourth space, 

The deep branch of the external plantar nerve continues to accompany the 
external plantar artery beneath the long flexor tendons, It supplies branches to 
all the interosseous museles (except occasionally those of the fourth space), the 
outer three lumbricals, and the entielce obliquus and adductor transversus hal- 
lucis ; as well as articular filaments to the tarso-metatarsal and metatarso-phal- 
angeal joints. 

The External Popliteal or 
Peroneal Nerve. 
This nerve (4. 5. 1; 1. 2.8.) 
(Figs. 722, 721, 723, 716, 725, 
728, 730) descends obliquely 
along the outer boundary of the 
popliteal space followingclosely ——_exvenwat por. 






the inner border of the biceps NrEsS NERVE 

muscle and its tendon as far as 

the fibula, thus crossing the "neous nenve : cerepeal SinNES 
outer head of the gastroene- 7 | NOUS NERVE 


mius. Beneath the head of the 
fibula it winds round the outer 
side of that bone, piercing the 
peroneus longus, and in its 
substance dividing into the 
musculocutancous and anterior 
tibial nerves, Shortly after 
its formation it gives off, fre- 
quently by one common trunk, — curantous wnanon 
two external articular branches, oy mane 
which accompany the superior 
and inferior external articular 
arteries to the knee-joint, A 
reeurrent articular branch is 
pe off just before the nerve 
ifureates. It passes under the 
roneus longus and extensor 
longus digitorum to join the 
anterior tibial recurrent artery. 
Many of its fibres end in the 
upper end of the tibialis an- 
terior, but some pass to the 
superior tibio-fibular joint, the 
riosteum over the outer tu- 
‘ity of the tibia and the 
xno: joint. 
the two cutaneous 
branches (5. 1, 1, 2. 5.) the 
ramus communicans peronei or 
fibular communicating branch 
a the tibial, communicating 
elow the middle of the leg 
to form the short saphenous ne Or 
nerve, Sometimes they do not Fio, 725.—Deep nerves of the front of the Jeg. (‘Testut,) 
join, and then this nerve usually 
ends on the heel or outer side of the foot. The lateral eutaneous branch of the pero- 
neal nerve supplies the skin along the outer side of the upper two thirds of the leg. 
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‘The Musculocutaneous Nerve (4. 5. |., 1. s.) (Figs. 716, 725, 726, 727, 728) 
descends obliquely beneath the peronei muscles, and between them and the exten- 
sor longus digitorum, supplies muscular branches to the peroneus longus and brevis, 
and pierces the deep fascia near the middle line of the leg near its lower fourth. 
Tt then divides into two branches, internal and external, which descend in the 
superficial fascia to the dorsum of the foot, supplying filaments to the skin on the 
front of the leg, as they proceed downward. 

‘The internal branch sends a branch to the inner side of the great toe, com- 
municating with the long saphenous nerve, a second branch to join the anterior 
tibial nerve as it divides into collaterals to the contiguous side of the first and 
second toes, and a third branch to supply collaterals to the second and thind toes. 

The external branch supplies 
digital nerves to the contiguous 
sides of the third and fourth, and 
fourth and fifth toes, and com- 
municates with the short saphe- 
nous nerve, 

Tt will thus be seen that the 
short saphenous nerve supplies 
the outer side of the little toe, 
the anterior tibial supplies the 
contiguous surfaces oF the first 
and second toes, and the mus- 
culocutaneous nerve supplies 
all the rest of the dorsum of 
the foot; the long saphenous 

| nerve stopping short at the ball 
exrennar J \ A of the great toe, 
ae ‘The Anterior Tibial Nerve (4. 
5.1, 1.5.) (Figs. 716, 725, 726, 
727, 728) descends obliquely 
through the peroneus longus and 
extensor longus digitoram to lie 
TISIAL on the interosseous membrane 
and anterior tibial artery. It 
reaches the side of that vessel 
about the junction of the upper 
and second fourths, desce: a 
short distance on its outer side, 
and then in front of it, to be 
( again placed on the outer side 
eens ces (occasionally inner side) of the 
TAN NERVE padheoee OF. usreenaL vessel beneath the anterior an- 
PLANTAR NERVE nular ligament. Here it divides 
‘Fi0, 736—Nerves of the dorsum of the foot. (Testut.) into an internal and an external 
branch. 
s.—(a) Muscular branches supply the tibialis anterior, extensor 
fensor proprius hallucis, and peroneus tertius. 
lament supplies the ankle-joint. 
anch crosses outward under the extensor brevis digitorum, 
» the ferior i ous in the hand, and breaks up into 
i torum and the tarsal joints, 


appears to be the direct continuation of the nerve, 
as it accompanies pedis artery, lying nsually on its outer, sometimes 


on its inne! D al joint it communicates with the 
musculo-cuta’ and divides into bn 8 to the outer side of the great, and 
inner side of the second, toe. 
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The Fourth and Fifth Sacral and the Coccygeal Nerves. 


‘The Fourth Sacral Nerve.—Ax already described, a small portion of the fourth 
steral nerve ascends to join the sacral plexus, The remainder divides into vyis- 
ceral and muscular branches and a Sone SANE, filament to the fifth sacral, 


‘The visceral branches descend on the pelvic surface of the coccygeus and levator 


Pf wrens 
Exreanay caLoantan 
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Fio, 727.—Cutaneous norves of the front Fyu, TR—Areue Of distribution Of cutaneous nerves oF 
of the lower limb. (W. Kellicr.) the front of the lower limb, (W. Keiller, after Testus,) 


ani to the bladder, rectum, and, in the female, the uterns and vagina. They com- 
municate freely with the pelvie sympathetic and visceral branches of the third 
sacral nerve. 
The museular branches supply the levator ani and coceygens on their pelvic 
surface, and a twig to the external sphincter (perineal branch) pierces the cocey- 
42 
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geus or passes between it and the levator ani to the postero-internal angle of the 
sllo-rectal fossa, thus reaching its musele and supplying it and the skin around 
¢ anus. 
The Fifth Sacral Nerve, emerging from the spinal canal between the sacrum 
and cornu of the coceyx, enters tl okey on the pelvic surface of the 
us muscles gives an ascending filament to join the fourth sacral, a deseend= 
ing filament to unite with the nerve. It then descends on the coceygens: 
toward the tip of the ‘x, supplies twigs to the coceygeus muscle, and finally 
pierces that muscle to end in the skin over the coceyx. 

e Coceygeal Nerve is an exceedingly small filament, which emerges from the 
lower end of the spinal canal, and pierces the sacrosciatic ligaments and coceygeus 
muscle to join the fifth sacral nerve. 

‘The connection between the fourth and fifth sacral and coceygeal nerves is 
called the coceygeal plecus. 


THE SYMPATHETIC NERVES. 


The sympathetic system consists of two chains of ganglia, lying one on each 
side of the spinal column, which are developed as outgrowths from the spinal 
cord, and remain permanently connected with the spinal nerves. Its function is 
to innervate the viscera, glands, heart and blood-vessels, and the unstriped mus- 
cles of the body generally, This system presides in fact over the vital or v 
tive, as contrasted with the voluntary or al animal functions of the 
body, remaining, however, under control of the central nervous system. 

Tf we take the arrangement in the thorax as typical, the ganglia should cor- 
respond in number with the spinal nerves ; but in the neck there are only three 
ganglia, several being fused into one, and in the abdomen also the number is 


short ; so that, while there are 31 spinal nerves on each side, there are only 20 to 
23 ganglia. Each ganglion is reddish-gray in color, somewhat fusiform in shape 
and softish in consistence, but enclosed in a pee fibrous sheath. It is connected 


with that above and below it by an ascending and « descending trunk, and with at 
least one spinal nerve by one or two rami communicantes. Each ganglion dis- 
tributes rami eferentes, which cither directly or through the intervention of a 
secondary plexus supply blood-vessels or viscera, the efferent branches to the limbs 
and body-wall, however, joining the spinal nerves by the gray rami communicantes, 
and thus reaching their destination. 

The gangliated cords are connected superiorly with the upper cranial nerves 
by branches which enter the cranium with the internal carotid artery, and infe- 
riorly they converge over the front of the sacrum to meet in a single ganglion in 
front of the eocoyx. 

In addition to these two chains the following also belong to the sympathetic 
system : 

1, Sporadic ganglia, namely the ciliary, Meckel’s, otic, and submandibular, 
connected with cranial nerves and described with them. 

2. The great prevertebral plexuses, consisting of aggregations of nerves and 

ich are connected with the gangliated cords and cerebro-spinal nerves 
the body, and meet in re of the vertebral axis. the 

cardiae plexus, lying above the heart and supplying it; the solar i 
initia aa hind the stomach, and sin rie jost of the abdominal viscera 
nd the hypogastric plexu is placed between the two 
and supplies the pel scera, < 

3. Secondary glares tier of the viscera possess minute secondary 
gangliated plexuses of their own, the ganglia being often microscopic in size; 
¢. g., the heart, arene bodies, uterns, and intestines. ° 

The ganglia of the sympathetic cords (vertebral lia) (Fig. 733) consist 
of nerve-cells, and medullated and non-medullated pee Te The faa 
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nerve-fibres are derived probably wholly from the motor roots of spinal or cranial 


nerves, and form the white rami communicantes. They terminate in arboriza- 
tions round the cells of the vertebral Fa lia, or pass through these without 
interruption to enter into relationship with the cells of the prevertebral plexuses. 
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Fis, 72.—Catancone nerves of the back of the W.— Areas of distritation of the cutaneous 
lower limb, (W, Kelller.) nerve ack of the lower limb. (Testut.) 

Medullated nerves (forming white rami communicantes) are not furnished to the 
sympathetic cords by all the cerebro-spinal nerves. Tn man white rami com- 
municantes are derived from the thoracic and the first (and perhaps the second) lum- 
har nerves; while the short root of the ciliary ganglion from the third nerve, the 
yiseeral branches of the facial, glossopharyngeal, vagus, and spinal accessory, and 
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the visceral branches of the second, third, and fourth sacral nerves may be classed 
in the same category, thongh most of these join the subsidiary plexuses and not 
the gangliated cords, 
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The non-medullated nerves commence as axis-cylinder processes of the gan- 
glion cells. Some are distributed in gray rami communicantes to spinal nerves, 
and in them reach the vessels, fuscie, bones, etc., for which they are destined ; 
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some join neighboring ganglia, and others pass in rami efferentes dircetly to 
viscera and vessels or to the prevertebral plexuses. 
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‘These connections will be better understood by examining the plan drawn out 
in Fig. 733, There @ represents a medullated nerve-fibre a ventral nerve- 
root, ing by a white ramus communicans through the ganglion directly con- 
nected with that spinal nerve to a Exopiea higher up, w it will form an 
arborization round a nerve-cell, like e; 6, a medullated nerve-fibre forming an 
arborization round 2 cell of the ganglion of its own segment; ¢, a fibre passing 
through the ganglion without interruption and leaving it by one of its efferent 
branches to a prevertebral plexus or directly to some viscus ; d, a fibre Pessiie 
through the ganglion to some lower ganglion, there to end round some nerve-cell, 
sepaatotenee an efferent ramus ; c,a medullated nerve from a lower gan- 
glion, behaving as a. 

The dotted lines are non-medullated nerves, The fibre, /, arises as the axis- 
cylinder process of a ganglion cell, and passes by a gray ramus communieans 
along the sheath of the posterior nerve-root to the spinal meninges ; g passes by 
the posterior division to supply sympathetic fibres to its area of distribution ; 
enters the anterior division and is similarly distributed ; & joins the spinal recur- 
rent branch to supply the interior of the vertebral canal, and / for a little 
way along the gray ramus communicans, but leaves it to be ‘ibuted to the 
sides of the vertebre and intercostal or lumbar vessels, Gray fibres to the pre- 
vertebral posi) vessels, or viscera, are represented by m, m3 and n, m are non- 
medullated fibres joining neigh~ 
boring ganglia. In addition CAVERNOUS PLEXHS, 
to these, sensory fibres from 
the ganglia of the posterior 
spinal nerve-roots pass through 
the sympathetic ganglia to vis~ 
cera without interruption. 


The Sympathetic in the 
Neck. 


Tn the neck there are only 
three ganglia (Fig. 734). The 
upper one, however, is an inch 
or more in length, and is fre~ 
juently constricted at intervals, 
t is connected with the four 
upper cervical nerves and aj 
cas to consist of four ganglia 
used together, 
The second ganglion is GANGLION 
small, but is connected with 
two nerves; and the third 
nglion, intermediate in size, 
is connected with the lower 
two cervical nerves. These 
ganglion and their intervening d 
cord lie in front of the trans- 4 Rte el 
verse processes of the cervical ) 
vertebra, being separated from 
them by the rectus capitis an- 
terior major above and longus 
colli below with the preverte- Fro. 754.—Dingrum of the cervical sympathetic, (Teast) 
bral fascia. The common and 
internal carotid arteries and the carotid sheath lie in front of them, and the vagus 
nerve lies to the outer side. 
The Superior Cervical Ganglion—This ganglion is fusiform in shape, reddish- 
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gray in color, an inch to an inch and a half long, and is placed in front of the 
transverse processes of the second and third cervical vertebre, and reetus capitis 
wnterior major, In front of it is the internal carotid artery, and to its outer side 
the vagns nerve, 

Connections,—Its ascending branch enters the cranium ; its lower end is con- 
nected to the second ganglion, Gray rami communicantes pass from it to the four 
upper cervical nerves, ane its medullated connections with the spinal cord take 
a circuitous course, being derived from the upper thoracic nerves, and 
to join it through the sympathetic trank. 

Besides connections with cranial nerves, through its ascending branch (about to 
be described), it is joined by filaments to the lower ganglion of the vagus and 
the hypoglossal nerve ; and a small jugular branch. ascends to the j fora- 
men, Rediceed divides into two, one branch going to the root ganglion of the 
pneumogastrie, and the other to the petrosal ganglion of the glossopharyngeal. 

It distributes pharyngeal branches to the pharyngeal plexus, filaments to the 
upper cervical vertebre and their ligaments, and branches to blood-vessels ; and 
from it also springs the upper cardiac nerve, 

The Ascending Branch.—The ascending or carotid branch runs upward on the 
inner side of the carotid artery to the carotid canal where it divides into an inner 
and an outer division. Each division gives off some special branches, and then 
they both ascend on the termination of the carotid artery, su ply that vessel, and 
terminate in plexuses on the ophthalmic and anterior and aie le cerebral arteries, 

The outer division, as it ascends on the outer side of the carotid trunk, receives 
one or two carotico-tympanie filaments from the tympanic branch of the glosso- 
pharyngeal, and then forms the carotid plecus on the carotid artery, as it lies in 
the carotid canal. This plexus gives a twig to the sixth nerve as the latter crosses 
the carotid artery, some filaments to the Gasserian ganglion, the large deep 
nerve to the Vidian, and the small deep petrosal nerve te the tympanic plexus. 

The inner division ascends on the inner side of the carotid artery, and forms 
a plexus on that vessel as it lies in the wall of the cavernous sinus, which is 
hence called the cavernous plexus. From this plexus filaments are given to the 
third nerve near its bifurcation, and to the fourth nerve as it runs in the outer wall 
of the cavernous sinus. The sympathetic root of the ciliary ganglion and filaments 
to the pituitary body are also derived from this plexus. 

The phi weal branches of the sympathetic arise from the fore part of the 
ganglion. They descend on the side of the pharynx and unite with the pharyn- 
geal branches of the pneumogastrie and glossopharyngeal to form the pharyngeal 
plecus. 

The superior cardiac branch of the sympathetic springs by two or more 
branches from the ganglion and sometimes from the fyannieas trunk below it. 
Tt descends behind the carotid sheath on the longus colli muscle and prevertebral 
fascia, crosses over or beneath the inferior thyroid artery, and beneath the reeur- 
rent laryngeal nerve. As they enter the thorax the two nerves differ in their 
courses. The right nerve runs in front of or behind the subclavian artery and along 

o-cephalic artery to the back of the aortic arch, where it joins the deep 
Tt is usually joined by the superior cardiac branches of the 


superior cardiac nerve, behaving similarly to the right nerve in the 
the. along the side of the left common carotid artery, and ernsses 
join the superficial cardiac plexus, Occasionally it passes behind 
deep cardiac plexus, 
Y described to the internal carotid artery, this 
supplies fi nts, wl form a plevus on the external carotid artery its 
various branches. From the plexus on the facial artery a branch is sent to the 
swhnaxillary i id the plexus on the middle meningeal artery supplies 
the otic gang! i ympathetic root, and sends a filament to the geniculate 
ganglion of the facial nerve. 
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The Middle Cervical Ganglion.—The middle cervical lion is much the 
smallest of the three. It is sometimes absent and occasionally double. When 
single it is usually situated where the cord crosses the inferior thyroid artery 
opposite the sixth or seventh cervical vertebra, It is joined by gray rami com- 
municantes to the fifth and sixth cervical nerves. It gives off thyroid brani 
which run on the inferior thyroid artery to the eS rte communicating with 
the recurrent and external laryngeal and the upper ine nerves, 

The middle cardiac branch of the sym ic, springing from this ganglion 
on the right side, descends in front of or behind the Gs Ha a artery ae on the 
side of the trachea to the deep cardiac plexus, communicating with the upper 
cardiac nerve and recurrent laryngeal branch of the vagus. 

On the left side this nerve descends between the left carotid and subclavian 
arteries to the deep cardiac plexus, uniting on its way with the left inferior cardiac 
nerve, 

The Inferior Cervical Ganglion —The inferior cervical ganglion is la than 
the last, and irregular or semilunar in shape. It lies just over the neck of the 
first rib and under cover of the vertebral artery, To the middle cervical gan- 
glion it is united by two or more cords, one usually passing behind the vertebral 
artery, one in front of it, und one forming a loop round the subclavian artery 
(ansa subclavia Vieussenii). It may blend with the first thoracic ganglion or be 
united to it bya short intervening cord. Gray rami communicantes pass from 
this ganglion to the seventh and eighth cervical nerves. Its ferent branches are 
the inferior cardiac nerve and offsets to blood-vessels. 

The inferior cardiae nerve, springing from this ganglion or the first thoracic, 
on the right side communicates behind the subclavian artery with the middle 
cardiac and recurrent laryngeal nerves, on the left side usually forms a common 
trank with the middle cardiac nerve. Both go to the deep eardiae plexus. 

‘The vascular branches of this ganglion and the first thoracic unite in forming 
the plexus on the vertebral artery, and ascend on that vessel to the basilar artery 
and its-branches within the cranium. 

(Note-—The gross anatomy of the cervical pont gives no idea of its 
true anatomical relations as revealed by physiological experiments and patho- 
logical phenomena. The physiological connections as at present understood may 
be summarized as follows : 

1. Pupillo-dilator fibres pass by white rami communicantes from the first, 
second, and third thoracic nerves, ascend in the sympathetic cord to the superior 
cervical ganglion to form arborizations round its eells, Thence gray fibres pass to 
the Gasserian ganglion and reach the eyeball by the ophthalmic division of the 
fifth and long ciliary nerves, 

2, Motor fibres to the involantary muscles of the orbit and eyelids from the 
fourth and fifth thoracic nerves follow a similar course. 

3. Vasomotor fibres to the head, secretory fibres to the submaxillary gland, 
and pilomotor fibres to the head and neck are derived from the upper thoracic 
nerves and reach their areas of distribution after similar interruption in the supe- 
rior cervical ganglion. 

4. The accelerator fibres of the heart are derived from the upper thoracic 
spinal nerves, and end similarly in the middle and lower cervical ganglia, gray 

res in the cervical cardiac nerves completing the connection.) 


The Thoracic Portion of the Gangliated Cord. 


Tn the thorax the sympathetic cord (Fig. 735) presents eleven, seldom twelve, 
nglia, the first thoracic ganglion frequently blending with the last cervical. 
hen existing separately the first ganglion lies beneath the head of the first rib ; 

the rest, with the exception of the twelfth, lie on the heads of the ribs, under 
cover of the pleura, the intervening cord lying in front of the intercostal vessels. 
The twelfth thoracic ganglion approaches nearer to the middle line, lying on the 
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side of the twelfth thoracic vertebra, between it and the diaphragm, and from it 
the cord descends into the abdomen through the crus of the diaphragm to unite 
the last thoracie to the first lumbar ganglion, 

Rami Communicantes—Two rami communicantes, sometimes called the exter- 
nal aces} unite each ganglion to its corresponding spinal nerve. Of these one 
is usually white, the other gray. 
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¥r9. 735.—Plan of right sympathetic cond and eplanchnle nerves, (Testut,) 


The rami efferentes, called the internal branches, are divisible into an upper 
and 4 lower The upper series proceeds from the upper four or five ganglia 
to the aorta, forming with branches from the splanchnic the thoracie aortic plexns, 
Other slender filaments supply the vertebre and ligaments, and the second, third, 
and fourth ganglia send branches to the posterior pulmonary plexus. 

The /ower sevice includes the internal branches of the lower six or seven 
ganglia. They form the great, small, and least splanchnic nerves. 

The great splanchnic (visceral) nerve is formed by the convergence on the 
sides of the vertebre of the internal branches of the fifth or sixth to the ninth or 
tenth ganglia inclusive. These branches and the resulting trunk distribute fila- 
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ments to the vertebre and aorta as they descend, the trunks then pasa aie 
erus of the diaphragm, and entering the upper angle of the semilunar ion, 
Tt occasionally sends fibres to the suprarenal body and renal plexus, nerve 
largely consists of medullated fibres, some of which may be traced in the sympa~ 
thetic cord till they join the third thoracie nerve. 

‘The small splanchnic nerve, rising from the ninth and tenth, or ninth, tenth, 
and eleventh ganglia, beneath the crus or internal arcuate ligament of the 
diaphragm, to the aortico-renal ganglion, and sometimes sends fibres to the renal 

lexus, 
x ‘The least splanchnic nerve, from the last thoracic ganglion, descends beneath 
the internal arcuate ligament to the renal plexus. 

(Note.—It should be remembered that most of the white rami communicantes, 
which pass from the spinal cord to the sympathetic trank, do so by the thoracic 
nerves; but that they do not by any means all end in thoracic ganglia, For 
example, the pupillo-motor fibres, vasomotor fibres of the head and neck, secretory 
fibres of the submaxillary gland and accelerator fibres of the heart leaye the 
spinal cord by upper thoracic nerves and ascend in the sympathetic trunk to form 
arborizations round the cells of the cervical ganglia, 

In the dog and cat the white rami communicantes from the thoracic nerves 
have been shown to contain, in addition to the above, vaso-constrictor fibres of 
the pulmonary vessels, and of the vessels of the fore and hind limbs, and secretor 
fibres to the sweat glands and pilo-motor fibres to the hair of both limbs, as well 
as viscero-inhibitory fibres to the stomach and intestines, and vasomotor nerves 
to the abdominal vessels.) 


The Lumbar Portion of the Gangliated Cord (Fig. 736). 
There are usually four lumbar ganglia, which lie in front of the vertebral 


bodies on the inner side of the psoas museles, the left trunk and its ganglia being 
overlapped by the aorta, and the right by the inferior vena cava. 

‘The ganglia are generally connected somewhat irregularly by white and gray 
rami communicantes with the lumbar nerves, which reach the ganglia by passing 
beneath the fibrous arches of the psoas muscle. Efferent Leeds join the aortie 
and hypogastric plexuses, and small filaments pass to vertebre and ligaments. 

(Note-—The lumbar sympathetic is connected with the lower limb, rectum, 
penis, bladder, uterus, and vas deferens, while the other abdominal viscera are 
connected through the solar plexus with the lower six thoricie nerves.) 

From these ganglia and the intervening meshwork are given off plexuses, which 
correspond in name and distribution to the upper branches of the abdominal aorta, 
Thus the diaphragmatic or phrenic plecuses spring from the upper part of the semi- 
lunar ganglia. They accompany the phrenic arteries, and are joined by the 
phrenic nerves, A ganglion is formed at their junction on the right side (want- 
ing on the left side) whence branches pass to the vena cava, suprarenal body, and 
hepatic plexus. 

s al plecuses accompany the arteries of the same name from the 
phrenic artery, aorta, and renal artery. They are thus derived from the phrenic, 
solar and renal plexuses. They contain many minute ganglia. 

The renal plerus springs from the aortico-renal ganglion, and solar and aortic 
plexuses, and receives the small and least splanchnic nerves. Tt accompanies the 
renal artery to the kidney subst and gives branches to the suprarenal body, 
spermatic plexus and ureter, and on the right side the vena cava. 

‘The spermatic plexus springs fror ¢ renal and aortic plexuses and accom- 
panies the spermatic artery to the testis, receiving an accession from the pelvic 
sympathetic along the vas deferens. 

n the female it is represented by the ovarian plexus to the ovary and uterus, 

The celine pleus is large in accordance with the size and extensive distribu- 
tion of the cwliae axis. It gives off secondary plexuses corresponding in names 
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and distribution to the branches of that vessel. Of these plexuses the pele 
and coronary are joined by branches of the left pneumogastric, and the splenic 
plexus is reinforced from the right pneumogastric. 

The superior mesenteric plerus is derived from the solar plexus, superior 
mesenteric ganglion, and right pneumogastr It is distributed to the intestine, 
at first following the branches of its artery closely ; but its finer filaments leave 
the vessels. 

‘The aortic plexus is formed of two cords and an intervening network, which 
descend on the abdominal aorta beneath the superior mesenteric artery, It is 
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Fio. 795.—Lower half of right sympatheticeord. (Testut, after Himchfeld.) 


joined by branches from the lumbar ganglia, gives off the inferior mesenteric 
plexus and branches to the spermatic plexus and inferior vena caya, and ends 
Balowsin ths hypogastric plexus. 

The inferior mesenteric plerus is derived from the aortic. Tt corresponds in 
distribution and communications with the artery of the same name, 











The Sacral Portion of the Gangliated Cord. 


Tn the pelvis the sympathetic trunks, much diminished in size, descend on 
the inner sides of the anterior sacral foramina, a ganglion usually appearing for 


4 & | 
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each of the four upper sacral nerves. In front of the x the two cords unite 
in one ganglion, called the ganglion impar, which is usually connected with both 
Chey nerves, ; 

Short rami communicantes connect each of these ganglia with one or more of 
the sacral nerves, and rami efferentes join the pelvic plexus, while others form a 
plexus on the middle sacral artery or pass to the sacrum and eoecyx and their liga~ 
ments. Through the pelvie plexus the pelvic viscera are supplied with motor, 
vasomotor, and secretory fibres, 

The Prevertebral Plexuses of the Sympathetic—These plexuses are named 

tively the cardiac, solar, hypogastric, and pelvic. Each plexus is si 
and median, and is composed of nerves derived trom both sympathetic 
with others derived from the cerebro-spinal nerves. Ganglia are developed int 
their meshes and from them subsidiary plexuses are formed. 

The Cardiac Plerus,—Beneath and behind the aortic arch is a meshwork of 
nerve-fibres, which for convenience of description is divided into a superficial and 
a deep portion, though the two form one continuous plexus, The nerves enter- 
ing into this plexus are the superior and inferior cervical cardiac branches of the 
vagi, the thoracic cardiac branches of the same nerves, and the superior, middle, 
and inferior cardiac branches of the 5: thetic. 

Of these nerves the superior cardiac branch of the left sympathetic trunk, and 
the lower cervical cardiac branch of the left pneumogastrie form, in the coneavity 
of the aortic arch, the superficial cardiac plexus. In its meshes is a small ganglion, 
the ganglion of Wrisberg. It sends branches to the right coronary plexus and 
left anterior pulmonary plexus, the latter accompanying the left branch of the 
pulmonary artery. 

All the other cardiae nerves above mentioned join in forming the cardiac 
plexus which lies in the bifureation of the trachea behind the aortic arch, From 
it branches are distributed to both auricles, both coronary plexuses, and both pul- 
monary plexuses. 

Of the coronary plesuest the right is the smaller. It is derived from both 
cardiae plexuses, its branches surrounding the root of the aorta. It descends on 
the right coronary artery, sending filaments to ramify between the pericardium 
and muscular wall of the heart, the ultimate fibres entering the muscle substance. 

The left coronary plexus is derived from the deep cardiac plexus, It passes 
between the pulmonary artery and left auricular appendix, and accompanies the 
left coronary artery. 

The Solar or Epigastrie Plexus.—Lying in front of the crura of the diaphragm 
and at the sides oft the aorta, just after that vessel appears in the abdomen, are 
two large ganglionic masses united to each other by a coarse network of nerve 
fibres, high surrounds the origins of the eceliac axis and superior mesenteric arte- 
ries. This is the solar or epigastric plexus. It lies behind the stomach, above the 
pancreas, and between the suprarenal bodies. 

Each ganglionic mass presents one large irregular body at its upper part, 
called the semilunar ganglion, which receives the great splanchnic nerve at its 
upper angle, 

Continuous with the semilunar ganglion, but marked off from it by a econ- 
striction, is a smaller body, the aortico-renal ganglion, which receives the small 
splanchnic, and gives off the greater part of the renal plexus ; while a still smaller 
body, lying to the right of the superior mesenteric artery, forms the superior 
mesenteric ganglion. 

Through this plexus the abdominal viscera above the pelvis are connected 
with the lower six thoracic ganglia and thoracic spinal nerves, and it is significant 
that these last supply the abdominal wall. 

The Hypogastric Plezus.—Branches from the aortic plexus descend on the 
aortic bifurcation to the front of the fifth lumbar vertebra, where they are joined 
by strong fibres from the lower lumbar sympathetic ganglia, which cross over the 
common iliac arteries, These form together in front-of the fifth lumbar vertebra 
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4 coarse meshwork invested in dense fibrous tissue, called the hypogastric plexus. 
Tt contains no Tn front of the sacrum it splits into two lateral portions, 
which join the pelvic plexuses. 

- The Pelvic Pleeus.—Lying on each side of the rectum and bladder in the 
male, and of the rectum, vagina, and bladder in the female, is a network, rich in 
ganglia where the fibres interlace, formed by the continuation of the hypogastric 
plexus, offsets from the upper sacral ganglia, and branches from the second, third, 
and fourth sacral nerves, ‘This is the inferior hypogastric or pelvic plexus, From 
this branches are distributed to the pelvie viscera, which at first follow the 
branches of the internal iliac artery, their terminal twigs leaving the vessels and 
sotieing the substance of the organs. Thus the following secondary plexuses are 

rmed, viz : , 

The hemorrhoidal derived from the upper part of the pelvic plexus, 
accompanies the middle hemorrhoidal artery and joins with the plexus on the 
superior hemorrhoidal vessels in supplying the rectal wall. 

The vesical plerus is a close network, rich in spinal fibres, which is best marked 
over the sides and base of the bladder. It gives off plexuses to the vasa deferentia 
and yesicule seminales, of which the former join the spermatic plexuses and the 
latter receive communications from the prostatic plexus. 

The eitiaatrat Vee lying hetween the prostate and levator ani, sends fibres 
backward to join the plexuses on the vesicule seminales and forward throngh the 
triangular ligament to the corpus cavernosum. 

e vaginal plerus is largely composed of spinal nerves. It supplies the 
pote membrane and erectile tissues of the vagina, and sends twigs to the 
clitoris. 

The uterine plerus is mainly derived from the pelvic continuation of the hypo- 
gastric plexus and third and fourth sacral nerves, It enters the broad ligament, 
communicates there with the ovarian plexus, and is mainly distributed over the 


neck and lower part of the body of the uterus. It contains numerous ganglia. 
The a nt hypertrophy of these nerves in pregnancy is due to thickening of 
their fibrous sheaths. 





THE ORGANS OF THE SPECIAL 
SENSES. 


JHE five senses of touch, taste, smell, hearing, and sight have as their special 
organs the skin, the tongue, the nose, the car, and the eye respectively. Of 
the five the commonest, the least specialized sense is that of touch, and its o1 
is of the greatest extent and the smallest differentiation. The other senses 
play progressively increasing delicacy in the order as named above: touch is 
excited only by the impact of some body ; taste requires the contact of the solu- 
tion of a sapid substance ; smell is produced by the impression of volatilized 
materials ; hearing results from the agitation of the endolymph (a fluid contained 
in the car), whose wavelets beat upon the auditory surface; and sight is called 
into being only by the undulations of the ether which is believed to pervade all 
space. The organs of the senses above the tactile are cither localized, inward 
extensions of the integument or inversions of it, which have become completely 
isolated. In every case there is a modification of the epithelium of the area 
concerned, amounting to a specialization. These epithelial cells have already 
been mentioned, as forming the v: called newro-epithelium for the reason that 
they are so peculiarly related to specialized portions of the nervous system. From 
all of these facts it will be seen that tactile sensibility is the humble progenitor 
of every other sense, and that, unli as it seems to one who does not consider 
everything which is involved, sight is but touch glorified. 












THE SKIN. 


By W. KEILLER. 


S one of the main functions of the skin is the sense of touch, it may be con- 

veniently described among the sensory organs ; though, in addition to serving 

this function, it is protective, and excretory, and an important regulator of the 
body temperature. 

It consists (Fig. 737) of a deep layer, called the true skin or cortum, which 
contains nerve endings, vessels, sweat glands, hairs, and sebaceous glands, embedded 
in a fibrous matrix ; and a superficial, epithelial layer, the epidermis or cuticle, 
which covers and protects the whole, and furnishes the epithelial elements of the 
glands and hairs just mentioned. 
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SUBCUTANEOUS, 
AREOLA TISSUE 


Fin. 737.—Vertical section of the skin. (Testat.) 


Examined on the surface the skin varies much in texture, being rough and 
thick on the palms of the hands and soles of the fect, even of the newborn child ; 
of medium thickness on the scalp and dorsal surface of the trunk, and thinnest 
on the ventral surface of the trunk and inner sur- 
faces of the limbs. It is marked throughout by 
furrows which differ in character. Over most of 
the body the furrows are like those on the back of 
the hand, shallow and intersecting each other so as 
to enclose angular areas, the hairs usually springing 
from intersecting points. On the palm and sole the 
furrows run in parallel lines, forming definite 
patterns (Fig. 738), which, while they correspond in 
the main, are peculiar to each individual, and never 
change throughout life in spite of the passage of 
the soft palm of babyhood into the horny hand of 
age and toil. Hence the value of the hand im~- 
pression in wax as a means of identification. These 
ridges and grooves’ are formed in the true skin on 
which the cuticle is accurately moulded. Deep and 
long grooves subtend the joints. The trae skin 
blends with the loose subentaneons tissue, and by 
vable on the deep fascia, On the palms, soles, sealp, 
+ closely bound to the deeper aponeurotic structures, 
¢ modified epidermis, the sweat and sebaceous glands epi- 


Imar suirtaé 
‘the thamb. 


icle, searfskin) is formed of stratified epitheliam in many 
layers. It varies from yf, to wy of an inch in thickness, being si on the 
palms and soles. It is roughly divisible into two strata, the Malpighian layer 
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which includes the four deep layers to be described) and a superficial, horny layer, 

qa to the true skin is a a ie layer of columnar cells, ee parent cells of the 
rest ; then come polyhedral celle toa considerable depth, each communicating with 
its neighbors ty strands of protoplasm, giving them a prickly appearance (hence 
the term “ prickle cells”). This stratum is covered by two thin strata, which ex- 
hibit changes antecedent to their assuming the characters of the horny layer, 
namely the stratum granulosum and the stratum lucidum. Their peculiar appear- 
ance is due to a progressive accumulation in droplets of a substance called eleidin. 
Superimposed on these is the horny layer (stratum corneum), the cells of which 
become gradually more flattened toward the surface, lose their nuclei, and have 
their substance converted into keratin. During life the superficial cells of this 
layer are being constantly shed and renewed from those beneath. ‘The pigment 
in the skin of the negro, as well as that of the nipple and elsewhere in white 
races, is found in the deepest cells of the Malpighian layer, 

The True Skin (cufis vera, derma, corium) consists of a fibrous matrix with 
vessels, lymphaties, and nerves embedded therein. It blends gradually with the 
superficial fascia, in which, with the exception of that on the penis, scrotum, 
labia minora, and eyelids, clusters of fat cells are accumulated. This loose areolar 
subcutaneous layer enables the skin to move freely on the deep fascia. The true 
skin is formed of interlacing bundles of white fibrous tissue with numerous 
elastic fibres and connective-tiseue corpuscles. In connection with the hairs, 
and in the cutis vera of the serotum, penis, perineum, areola of the nipple, 
and the nipple itself, smooth muscular fibres are found in fasciculi, The free 
surface of the corium is raised to form the ridges already described as seen on 
the surface of the skin, and on their summits simple and compound papilla: are 
developed, which are received into pits on the deep surface of the cuticle (Fig. 
739). These papilla are most numerous where sensation is most acute, as on the 











Pro, 722.—Puplll of the skin, ‘The epidermis has been loosened by maceration and Lifted off, und its under 
surface shows the pits into which the papill fitted. Sweat-glands are stretched or broken across, (Testut.) 


pulp of the fingers. On the palm, sole, and nipple they are numerous and 
measure from x}, to phy inch in height, They are few and small on the face, 
and in some parts are altogether absent. Some of these papille have vascular 
loops prolonged into them, some have touch-corpuscles (Fig. 740), 

The bloodvessels of the skin are found in the cutis vera only. They form a 
capillary network from which branches pass to the hairs, glands, and fat, and 
capillary loops project into the papille. The Zymphaties form a deep and super- 
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ficial network accompanying the vessels. As in other tissues they originate in the 
intercellular spaces. 
‘The cutaneous nerves form a subepithelial plexus, from which twigs are given 


CUTANEOUS NERVES 
‘F106, 74.—Papille of the skin, showing the arrangement of the vessels and nerves. (Testt) 

off to end in special terminal bodies of varied character, or, again, each fibre ma’ 

divide and redivide dichotomously, soon losing its medullary sheath, the axis 

cylinder ultimately breaking up into its constituent fibrils, which end in minute 


BUC NUCiEUS 


—Touch corpuscle tn vertical section. Sem{diagrammatic. (Testat.) 

s among the cells of the Malpighian layer, The forms of end 
organs are very numerous, bat we will deseribe only those known as tot 
puscles, end bulbs, and Pacinian bodies. 

Touch-corpuscles 741) are fonnd in the dermal papille of the palm and 
sole, nipple, conjunctiva, lips, and tip of the tongue, They are oyoid bodies with 
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a fibrous eapsule sending septa into the interior, One or more medullated fibres 
either at once enter the corpuecle, or first wind round it several times. On 
entering, the nerve loses its medullary sheath, and its axis cylinder breaks up into 
fibrils, which ramify minutely through the corpuscle, oval swellings forming on 
the branches, 

End bulbs of spheroidal form are found in the papillw of the skin of the lips, 
of the glans penis and leat clitoridis, in the conjunctiva, in the mucous mem- 


brane of the cheeks, so: late, tongue, epiglottis, and rectum. Similar organs 
are found in the sheaths ira eae. Pithese bodies consist of a pte ie 
tissue capsule containing nucleated cells, among which the axis eylinder of the 
nerve terminates, 

Pacinian Corpuscles (Mig. 742) are small, seed-like bodies, 71; to y\; of an inch 
long, and 3}, to 4; of an inch thick, found in clusters on the digital nerves of 
the hand and foot, and in many other situations. A Pacinian corpusele is lamel- 
lated like an onion, having in some cases 40 to 60 coats, the inner laminse thinner 
and more closely packed than the outer, The lamellw are fibrous in character, 


NOL 
TNOINGE 


Fro. 742.—Pacinian corpmsele in vertical section, (Testut.) 


continuous with the layers of the perineurium, and have lymph-spaces between them. 
In the centre of the body is an elongated, homogeneous core, into which the 
nerve penetrates, It courses along the middle of the core till it approaches the 
opposite end of the corpusele, and then divides into processes, which end in 
bulbous extremities. Each corpuscle is supplied with a small capillary vessel, 
and has a distinct fibrous capsule. 


NAILS AND HAIRS. 
The nails and hairs are formed of modified epithelium on a special dermal 


substratum, 
43 
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Nails. 


Each nail (Figs. 743-745) consists of a body, which is translucent, sh 
readily the red glow of the underlying capillary vessels, except at its prox! 
extremity, where it is more opaque over a crescentic area 
called the fnula, The opacity and consequent whitish color 
aredue tothe greater thickness of the Mal ighian layer in 
this situation, The free edge of the nail overhangs the 
tip of the digit; its root is embedded proximally in a 
deep groove in the skin, from which an epidermal mantle 
rojects over the lunula. Its lateral s are sunk in 
furrows, which have an overhanging nail-oall of upfolded 
skin. From free edge te bine e nail is closely ad- 
herent to an epidermal nail-bed, but from the lunula to 
the proximal margin of the root this bed is called the 
matrix, because it is here only that the growth of nail 
takes place. The nail-wubstance consists of flattened, 
qrearnty MET Thamb nail. closely-packed cells, which, on addition of an alkali, awell 
up and are seen to retain their nuclei; henee the r= 
sent a condensed stratum lucidum. The nail-bed is essentially the Mal ian 
layer, its cells being more heaped up over the matrix, as already stated. The 
dermal constituent of the matrix is exceedingly vascular, and studded with lai 
vascular papille, while the derma under the nail-bed is raised into parallel longi- 


tudinal ridges, 
Hairs. 


With a few exceptional areas the whole skin is studded with hairs (Figs. 746, 
747), varying in texture from the fine down (lantgo), scarcely projecting beyond 


MANTLE 


Fic, 74—Nall in longitodinal section, ‘The Hine az indi- Fro. 74.—Nall in ticiarepe section. The 
cates the plano of the section shown in the following figure. line yy Indicates the plane of the shown, 
tut.) in the preceding gute. (Testut.) 
the hair follicles, found on the eyelids and inner surface of the labia majora, to 
the long hairs of the sealp, and short, crisp, thick hairs of the beard and pubes. 
The skin of the palms and soles, the dorsal surfaces of the third phalanges of the 
fingers and toes, the inner surface of the prepuce in the male, the labia minora in 
the female, the glans penis and glans clitoridis are devoid of hairs. In straight- 
th re thick, coarse, and cylindrical ; in crisp-haired races, 
on section. Dark hairs are coarser than those of lighter 


yond the surface is its shaft or stem, that 

The root ends in a bulbous enlargement, which 
It is contained in an invaginated tube of skin, 

it with an outer dermic and an inner epidermie 
‘ong hairs extend down into the subcutaneous 
the true skin being ensheathed in a prolongation 


; surface a single layer of thin, imbricated, scale-like cells, 
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their free margins pointing outward. These form the hair cuticle. Next comes 
the cortical substance, some hairs having in addition a medulla or pith. The 
cortical substance consists of closely eat aloxipttadl cells, which still retain a trace 
of a nucleus, The cells and intercellular contain pigment, varying in 
amount with the color of the hair, Between the cells are air-spaces, the air beng 
most abundant in white hair, In the thick, short hairs of the pubes, the hair ot 
the beard, and in white hair in the scalp there is a central pith, i 

of irregular, polyhedral cells, containing many aii 

extend to the point of the hair, is not present in children under five years of age, 
and is not found in the colored hairs of the scalp, or in fine hairs. 

Toward the bulb the cells which form the hair become polyhedral, and 
resemble the cells of the Malpighian layer. The bulb expands to enclose a yas- 
cular papilla of cutis vera. 

The hair follicle (ig. 747) has dermie and epidermic constituents. The 
dermic coat consists of three layers. The outer layer is formed of longitudinally 


Fio, 746.—Vertieal section of the skin, showing a hair and its follicle. (Testut.) 


arranged white fibres with connective-tissue corpuscles, and numerous vessels 
and nerves. It is continuous with the reticular layer of the corium, Within 
this is a layer of circular fibres, which appears to represent the papillary layer of 
the corium, and within these is a structureless lamina (the hyaline layer), repre- 
senting the basement membrane of fietal skin, These two inner layers extend 
out from the bottom of the follicle to the openings of the sebaceous glands, The 

idermic coat is divisible into two parts, the outer root-sheath, which is simply 

he Malpighian stratum of the epidermis, and the inner root-sheath, which may 
be taken as representing the stratum dum, and presents three characteristic 
layers. On the outside, and next to the outer root-sheath is Henle’s layer, a 
single layer of non-nucleated, flattened cells ; then comes Husley’s layer, consisting 
of polyhedral cells, two or three deep; and lastly the cuticle of the root-sheath, a 
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single layer of flattened cells, imbricated on each other, so as to fit into the 

‘jon on the hair cuticle, their free edge thus being directed downward. All 
the layers of the root-sheath blend at the bottom of the follicle, and become eon- 
tinuous with the cells of the hair bulb, The inner root-sheath ceases where the 
sebaceous gland enters the hair follicle. Lastly the stratum corneum dips a little 


way into the mouth of the follicle, 


‘The hair-papilla is a fungiform process, consisting of connective tissue with 


CAPILLARY LOOP 
Fra, 747,—Vertical section of the root of a hair. (Testut,) 


pene cells and blood-vessels, which projects into a cup-shaped cavity in the 
lb. 


Muscles of the Hairs—Slender bundles of unstriped muscle, the arreetores 
pilorum (“erectors of the hairs”), arise from the superficial layers of the corium 
and run obliquely inward to be attached to the fibrous coat of the hair follicles 
on the side toward which the hairs lie, They cause the hairs to stand ereet. 

Nerves are supplied to the fibrous coat and outer root-sheath, and perhaps to 
the papilla. They form a delicate plexus round the root-sheath. The nerves to 
the arrectores are called pilomotor (“ hair-moying”’). 


The Sebaceous Glands. 


The sebaceons (* fat”) glands (Fig. 746) usually open into the hair follicles, 
and are found wherever hairs are. But in addition they occur on the labia minors, 
prepuce, glans penis and glans clitoridis, the red edge of the lips, and, in a modi- 
fied form, as Meibomian glands, in the eyelids. They are small on the head, large 
on the nose and most of the face, mons Veneris, labia majora, and scrotum. They 
are seldom simple, usually compound, saccular glands with short ducts, and lie 
between the hairs and their arrector muscles; thus the contraction of the arrectors 
promotes the expulsion of their oily secretion. The number of acini in a single 
gland varies from four or five to twenty, 



























ames 
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The Sweat-Glands. 


Except in the depths of the external auditory meatus and on the tympanic 
membrane, sweat-glands (Fig. 737) are found over the whole integument. 
are most numerous on the palms of the hands and soles of the feet, 2800 to the 
square inch ; on the back of the neck and trunk there are only 400 to 600 in the 
same area. They vary much in size, being largest in the axilla and groin, Krause 
estimates their total number as about two millions. 

A sweat-gland is an invaginated, epithelial tube, which sinks through the cor- 
ium into the subcutaneous fatty tissue, and there coils up into a ball. Thus it is a 
simple tubular gland, the coiled-up extremity being the secreting portion, the 
strught tube its exeretory duct. In the epidermis duct is x simple channel 
with no definite walls, and where the horny layer is thick it twists in cork-screw 
fashion, As it passes through the corium, the duct derives from it a richl 
vascular fibrous coat, within which is a basement membrane. The duct, mucl 
smaller than the coiled, secreting portion of the tube, is lined by small poly= 
hedral cells, two deep, whose free surface is condensed into an appearance sug- 

sting a delicate cuticle. In the seereting segment a layer of smooth muscular 

bres, longitudinally arranged, is placed next the basement membrane, and on 
this a single layer of columnar cells with nuclei near their attached extremities. 
‘The ceruminous glands of the ear and the glands of Moll in the eyelid are modi- 
fied sweat-glands. The sweat-glands in the axilla and round the anus and, of 
course, the ceruminous glands have an oily secretion ; the rest secrete a colorless, 
slightly turbid, aqueous fluid, the perspiration. 





THE TONGUE. 


By F. H. GERRISH. 


ese tongue has various functions. It is necessary for articulate h, per- 

forms valuable service in the processes of mastication and jutition, 
tactile sensibility to a high degree, and is the principal organ of taste. 

t is only in its sensory relations that it will be considered in this place. Its 
other features will be de~ 
scribed in connection with 
the other parts of the 
mouth and pharynx. 

The mucosa of the dor- 
sum (Fig. 748) is the only 
part of the tongue having 
gustatory capacity. The 
anterior two-thirds of this 
surface presents in the 
mouth, the posterior third 
in the pharynx, the bound- 
ary between the two bei 
marked by a line of lange 
peciectatt, the cireun ite 

cincume fale lle, arrany i 
vance an iavertad Vv; Tk widely 
spread branches, 

The oral part of the 
dorsum is besprinkled with 
Jongtoon pepe aaa 

ngiform 5 
elsewhere ‘iss surface is 
completely covered with 
closely set ranks of a third 
variety, the filiform 
marshalled for the most 

rt, especially behind, in 

ines nearly parallel on 

each side with the cireum- 
vallate. 

The pharyngeal part of 
the dorsum is occupied by 
mucons glands, and smail 
lymphoid masses, struct- 

, and arranged in lines parallel with the cireumyallate 


eof the tongue. (Testtt,) 


je (Fig. 749) vary in number from 
ummit wider still. Its core is 


‘membrane, and many secondary 
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Pete project from its top. A thick, stratified epithelium, similar to that of 
skin, covers the papilla completely, the superficial layers giving no evidence 
of the existence of papill@ beneath. Around the main papilla at a little distance 
is a circular rampart, whose top is as high as that of the papilla, and its structure 
identical with that of the latter. Occupying the entire thickness of the epithe- 
lium of the lateral surface of the papilla is a multitude of eens bodies, 
called taste-buds (Fig. 750), They ure composed of two kinds of epithelial cells, 
gustatory and sustentacular, packed together closely. 





(redig7##—Crreumvaliate papitia in vertend section, showing arrangement of the tante-buds and nerves 

A qustatory cell is slender, except at its centre, which js bulged in ever 
direction by a large nucleus. Its ‘procinal end is often branched, a extend th 
the corium ; its distal extremity is surmounted by a stiff cilium, which 
almost to the surface. The sustentacular cells are fusiform, and are mostly 
situated in the peripheral parts of the taste-bud, though some of them are 
mingled with the gustatory. They furnish mechanical support to the other cells, 
and form a firm casing to the bud, The stratified, flattened epithelium, which 
clothes the papilla, presents a perforation, called a gustatory jpore, at the spot 
where the distal extremity of the 
taste-bud Diet en the surface, 
and thos the hairs of the gustatory 
cells can be affected by the direct 
contact of sapid solutions, 

Taste-buds are found, also, in the 
wall surrounding the papilla, pre- 
senting their open ends toward the 
intervening ditch, as do those of 
the ee itself. 

he Pungiform (‘ mushroom- 
shaped”) Papille (Fig. 751) are 
jiculated knobs, upon the rounded 
upper surface of which are many 
sccondary papille. In the fungiform are found many taste-buds, 

The Filiform (“ pad ataped ”) Papille (Fig. 751) are small, somewhat cylin- 
drical, and bear secondary papille, upon which the epithelium is rarkianiiely 
dense, and drawn out into long, tapering threads, 

To all of the varieties of papille nerves are supplied, entering through their 
bases, and sending filaments Dawes the epithelial cells, but not establishin; 
absolute continuity with them, The glossopharyngeal furnishes the hind thi 
‘of the mucosa of the dorsum of the tongue and the sides of its posterior half, the 
lingual the remainder, 

Taste-buds are seattered over the dorsal surface independently of papille, and 
are especially numerous in the posterior part. 





—Taste-buds, (After Engleman,) 
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Fro, 71.—Semidiagrammatic view of a portion of the mucous membrane of the tongue. Two funelform 
paplile are shown. Gn some of the fliform papilla the epithelial prolongations stand erect, in ome they are 
npread out, and in three they are folded in. (Testut.) 


Other Organs of Taste. 


Although the tongue is the principal organ of the sense of taste, it has not a 
monopoly of this peculiar endowment. Taste-buds are found in the mucosa of 
the back part of the hard palate, on the anterior surface of the soft palate, and 


to some extent in other parts of the pharynx. 





THE NOSE. 


By W. KEILLER. 


(es nose is the organ of the sense of smell. It forms on the face a prominence 
partly bony, partly cartilaginous. Its root springs from the naso-frontal 
groove, except in the Grecian type, where the dorsum of the nose is ina straight line 
with the forchead. The mesial ridge is called the dorsum, of which the upper 
bony segment forms the bridge. It ends below in the tip, which is continuous 
with the horizontal free edge of the septum, called the columna nasi. The sides 
of the nose form an angle with the face, which increases as it descends (the naso- 
facial angle). The rounded, lateral boundary of the nostril is called the ala, 
The Nasal Cavity consists of two fosse, separated from each other by a mesial 
septum. ‘They open anteriorly by the two nostrils or anterior nares, and posteriorly 
by the posterior nares or choane: (“ funnels”) into the apie rt of the pharynx. 
he anterior nares are guarded by hairs, vibrisse, which spring from their inner 
surface. Each expands into a smooth-walled, front chamber called the vestibule, 
the rest of the nasal cavity being divisible into three channels called meatuses, 
The width of the nostrils Sears in different races a very varying relation to its 
length measured vertically. 
The skin of the nose is fine and movable over the bony part, thick, adherent, 
and closely studded with large sebaceous glands over the tip and ale. It is 
reflected inward at the margin of the nostrils, and lines the vestibule. Its vessels 


Fig. 72.—Septal cartilage of the nose, seen in sagittal section at the right of the middle line, (Testut) 


are derived from the ophthalmic and facial, and, being terminal, readily indicate 
the state of circulation. The lymphatics drain into the submaxillary nodes. The 
sensory nerves are derived from the infratrochlear, nasal, and infraorbital branches 
of the fifth ; the motor nerves from the seventh. The muscles have been deseribed 
among the muscles of the face, 


631 
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The Nasal Cartilages. 

At least two-thirds of the facial portion of the nose, and one-third of i 
tum have a framework of cre eee tr with the cartilage of the 
Pie. a the mesial plate is ilateral in form, completing the nasal 

t articulates above with the nasal bones, behind with the vertical plate 
ethmoid, postero-inferiorly with the vomer, and nasal spine of the maxille, 
antero-interiorly with the mies 1 eerie of both lower lateral cartilages. In 

e adul 


fetus, and occasionally in It, it sends a long limb or i 
into etimncenietind suture, ‘The u lateral cartilages ae 758) are 
Jateral wings of the septal cartilage, which bend over to form part of the 
the nose. They are triangular in shape, continuous with the septal cartilage 
in the middle line above, bat separated from it below by a fissure, and artic: 
paca with the free margins of the nasal 
ane aon nasal processes of the maxille, ( 
islets of cartilage sometimes intervening (car- 
tilagines epactiles). Inferiorly they vaicts 
late with the lower lateral i Each 
lower lateral cartilage consists of two plates 
joined atan acute angle along the dorsum of the 
nose. The mesial plate is p! in apposition 
el a oe to ioret the area 
of the septum and part columna, 
a ve separating them in the middle 
line ta front, while Ker they articulate with 
the cartilage of the septum. lateral plate 
forms the lower part of the side of the nose, 
articulating above with the uj lateral car- 


tilage, and posteriorly with the superior max- 
illa, two or three separate cartil (minor or 
ae quadrate cartilages) being placed in the fibrous 
the nose, The upper Juteral cartiiage is tissue which joins them. The lateral cartil- 


, Front view of the skeleton of 
eet rgen te ee ne omer ee keep the anterior nares expanded. The 
ala contains no cartilage, but consists of skin 
and fibrous tissue only. Tough fibrous tissue fills in the interstices of this frame- 
work, and is continuous with periosteum and perichondrium. Two small strips 
of cartilage, not always separate from the septal cartilage, are inte: 

the latter and the vomer. They enclose the organ of Jacobson, and are rela~ 
tively hes in the fetus and in animals in whom the organ of Jacobson is 
well developed. 


THE NASAL FOSS. 


The nasal fosse: (Figs. 754, 755) have a very different appearance as seen with 
their mucous covering from that of their bony framework as described in the see- 
tion on osteology. This difference is mainly due to the thickness of the mucous 

omplete closure of nervous or vascular foramina, and the narrow-— 
enings which conduct to the air sinuses, 
rt of each esponds in extent to the suy 
ded below. It is the only part of 
Below this the walls are nearly 
abroken by irregularities, and forms 
anterior aperture or nostril J Behind 
ike processes projecting from its outer wall, 
hen covered we — ; 
assages are formed, inferior meatus 
if covered by the inferior turbinate, 
othe pharynx. The middle meatus is overuse 
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the middle turbinate, and is shorter and more oblique than the inferior ; and the 
superior meatus, beneath the superior turbinate, is very short and oblique, and 






aul” 754 —Coronal section of nasal forse at the plane of the second molar tooth, seen from behind. (Hirsch- 


Pig. 7si—Sagittal scction of face and neck, showing external wall of right nasal fossa, (Testut.) 


confined to the supero-posterior angle of the fossa. Above the superior turbinate 


and between it and the sphenoid is an angular recess called the spheno-ethmoidal 
recess. 
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Cavities Opening Into the Nasal Fosse. 


Various passages open into the nasal fosse (Fig. 756). Under cover of the 
anterior end of the inferior tarbinate is the inferior opening of the nasal duct. Tt 
is guarded by a single or sometimes double fold of mucous membrane. In the 
floor of the nose, at the site of the nasopalatine canal, is a funnel-shaped tube of 
mueous membrane of varying depth called Stenson’s canal. It is the relic of the 





io, T4—External wall of right nasal fossa, parte of the turbinates having been cut away to show the 
orifices of the sinuses which open into the meatuses. (Testut.) 


communication between the nasal and bueesl cavities, found in the early foetas and 
permanent in some animals. Just above this there is sometimes seen on the nasal 
septum a depression leading into a minute canal, which runs backward for a short 
distance, This is the rudimentary organ of Jacobson, Under cover of the ante- 
rior extremity of the middle turbinate is a deep depression, the hiatus semilienarts 
(half-moon gap”), which leads up to. the inftmddbidue and thus into the frontal 
sinuses. Tn the bottom of the hiatus semilunaris is the opening of the anterior eth- 
moidal cells, the maxillary sinus, or antrum commu ing with the nose by the 
same aperture, or by a separate opening a little farther back. Above t 
orifice of the middle ethmoidal cells. Into the superior meatus the posterior eth- 
moidal cells open by one or two apertures, and the sphenoidal antrum commuani~ 
cates with the spheno-ethmoidal recess, 

The Pituitary Membrane (Schneiderian) is the mucous lining of the nose. Tt 
is inseparably united with the periosteum and perichondrium over which it lies. 
In the nostril it is continuous with the skin. It is prolonged into the maxillary, 
frontal, ethmoidal, and sphenoidal sinnses. By the nasal duct and lachrymal 
canaliculi it is continuous with the conjunctiva, and behind it joins the mucous 
membrane of the pharynx, and communicates by the Eustachian tube with the 
middle ear and mastoid cells. 

The thickness and vascularity of the membrane and the character of its epi 
thelium vary in different situations. It is thickest and most vascular over t 
turbinates and septum, not so thick on the floor of the nose, and thin and pale in 
the sinuses. The character of the epithelium and the distribution of the nerves. 
divide the nose into an upper, olfactory part, comprising the upper turbinate and, 































THE NOSE, 685 


a rages area of the septum, and a lower, respirat from the level 
of the lower torts of the cae turbinate ewacard. ite setts is lined 
with a continuation of the external skin, which presents a stratified, squamous 
epithelium, with hairs, sebaceous glands, and sweat-glands. The rest of the 
reuplratery area of the nose is covered with stratified, ciliated, columnar epi- 
thelium, with goblet cells, on a delicate basement membrane. The tunica it 
of the mucosa is composed of white fibrous tissue, rich in leu and tra- 
versed by a wide venous plexus, so that it resembles cavernous tissue. pound, 
racemose glands open freely on the surface, and between them is much lymphoid 
tissue, sometimes accumulated into nodules, and some plain muscular fibres. The 
various air-eavities (ethmoidal, frontal, ete.) are very sparingly supplied with 
glands, and in them the tunica propria is very thin, 

The mucosa of the olfactory area is yellowish brown in color, Its epitheliam 
presents two kinds of cells, namely sustentacular and olfactory. The facular 
cells ave columnar in form, possess no cilia, have their nuclei oval and arranged 
in a single row near their embedded extremities, and end in branching: processes, 
which fill the spaces between the expanded, nucleated portions of the olfacto 
cells. The olfactory cells are thickly set between those just described. Each cel 
has an expanded portion in the middle enclosing a round nucleus, and from this 
two processes project. A thicker rod-like process extends forward toward the 
surface between the sustentacular cells, ending in the frog in a tuft of fine hairs, 
and deseribed by some observers as «sing in man exceedingly short hair-like 
pee From the proximal end of the nucleated expansion a fine varicose 

lament courses through the tunica propria, and is continuous with a nerve-fibril, 
which joins the plexus formed by the olfactory nerve, and thus ends in arboriza- 
tions in the glomeruli of the olfactory bulb. The nuclei of the olfactory cells 
are situated at various depths, so that the zone of spherical nuclei is of considerable 
thickness. Beneath these and lying directly on a thin basement membrane some 


observers describe a layer of small polygonal cells. The submucous tissue is rich 
in veins, which here also give the mucous membrane almost a cavernous character ; 
and many tubular glands, either simple or only slightly branched, called the 
glands of Bowman, are embedded in the submucous tissue. 

Nerves.—The olfuctory region is supplied by the olfactory nerve (Fi igs. 670, 


671) and by branches of the fifth; the respiratory area by branches of the fifth 
only, The fifth nerve forms fine terminal ramifications among the epithelial cells, 
For the further description of these nerves see the section on the peripheral nerves. 

The organ of Jacobson is an accessory olfactory organ, Sel iereipeal in the 
rabbit, guinea-pig, and some other mammals, but*rudimentary in man. It lies, 
as already tench} embedded in the cartilage of Jacobson on each side of the 
septal cartilage near the floor. In man sustentacular cells only are found, but no 
true olfactory cells. 

Vessels—Branches of the internal maxillary, ophthalmic, and facial arteries 
supply the mucous membrane. The veins form so marked a plexus in the deeper 
parts of the mucosa as to cause it to resemble cavernous tissue. This is most 

ronounced over the lower turbinate, lower and hind part of the middle, and 
hind end of the upper turbinate, and the lower and hind part of the septum, and 
over the nasal duct, The lymphatics are very numerous, They join the lymph- 
spaces round the olfactory nerve, and thus communicate with the subdural and 
subarachnoid spaces 





THE EAR. 


By F. H. GERRISH. 


HE car is the ieee of the sense of hearing. In the animal in which it 
occurs in its simplest form it is merely a suc, lined with a sensitive membrane 

and filled with fluid, Agitation of the medium in which the animal lives causes 
waves in the fluid of the sac, their striking upon the sensitive mem! pro- 
duces a thrill in the nerve, and this, being transmitted to the nerve-centre, is 
there inte: as sound. 

Next higher in the scale is an ear, which, in addition to the elements above 
named, has minute stony bodies in its cavity. The effect of these particles is to 
heighten the impression which the waves of fluid bearing them saline upon the 
sensitive nerve. 

The human ear is an extremely complicated organ, but the essential part of 
it is constructed on precisely the plan of this primitive ear. The organ consists 
of three portions, named respectively the infernal ear, the middle ear, and the 
external ear, Of these only the first, the internal ear, is of indispensable import- 
ance ; the others are merely accessory to it, 


THE INTERNAL EAR OR LABYRINTH. 


The essential of the internal ear is a sac, lined with a sensitive membrane, 
with a fluid, in which are hard particles, The sac is so very intricate that 
it is called the labyrinth, and, to distinguish it from the bony cavity in which it 
is lodged, the adjective membranous is applied to it, The membranous labyrinth 
is situated in the petrous portion of the temporal bone. It does not completely 
fill the excavation which it oceupies, but between it and the surrounding bony 
wall there is a space, which is filled with a fluid, called perilymph (the water 
around”), 
The Membranous Labyrinth (Figs. 757, 759). 


General Description —The membranous labyrinth is a closed bag of fantastic 
shape, consisting of several segments, which have received distinguishing names. 
At the middle of the series are two sacs, of which the langer_and posterior is 
called the utricle, and the smaller and anterior, the sacewe. From the utricle 
extend three long loops, the semicircular canals; from the saccule one long, 
coiled process, the canal of the cochlea; and from each of the sacs a minute tu! 
which unites with its fellow, and thus completes the continuity of the labyrinthine 

y. The fluid which fills this unbroken series of chambers and tubes is 
/h (“ the water within”). 
s labyrinth has a basis of fibrous tissue, and is lined through- 
is simple and flattened, except over the areas where 
the branche h tory nerve are distributed, and in these places it is espe- 
cially modi embrane is serous. 

qT he utricle is a sae of irregular shape. Upon that part of its 

branch of the nerve of hearing is distributed is an a 
ealled the macula acust auditory spot”), in which the wall is thickened, 
the epi ! fied, being changed from flattened into neuro-epithe= 
tiwn. e cells e dal and have upon their free ends each a 
strong, vain r hers, longer than these and resting upon the basement 
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membrane, act as mechanical supports for the hair-cells. Among the cells are 
twined many ultimate filaments 
of the audi nerve. the 
free surface of the macula is a 
plate of gelatinous material con- 
taining a vast number of crystals 
of aibinate of lime, called otoliths 
“ear-stones”). These, bein; 
driven by the aves endolym| 
forcibly ‘inst the projecting 
hairlets, peda a much more 
profound impression than would 
the waves, if their impact was 
not thus accentuated, 
The Semicircular Canals.— 
coo! cacao tf Mes vowed Krom the utrcle the three semi- 
circular canals are given off. 
They are named from their position the superior, the posterior, and the ex- 
ternal. The superior and posterior extend upward and backward, but the 
planes of their curves are nearly at right 
angles to one another; the external passes 
horizontally outward. Each of these canals 
is dilated at one end into an ampulla (“a 
wine-jug”). At the other end the superior 
and posterior unite before reaching the 
utricle, and enter it by a common opening. 
Thus, there are but five apertures in the 
utriele for the three semicircular canals. In 
each ampulla is a marked ridge, the septum 
transversum, due to a thickening of the wall, 
and this is surmounted by the erista acustica 
(“auditory crest”), made on of jar 
neuro-epithelial cells (Fig. 758). From the 
top of each of these cells projects a very 
long, rigid, hairlike process, the series of 
them spreading out widely like an opened 
fan, and reaching half-way or more to the 
opposite side of the ampulla. Below these 
hair-cells ave sustentacular cells, which sw 
rt them on every side; and between the 
cells of both kinds are filaments of the the " 
auditory nerve, which, though in contact snqiis Pogson yf doattors epithelium 
with the cells, have no continuity of tissue ‘¢ smpulle. (1. Senultee,) 
with them. 

The Saccule.—The saccule is much smaller than the utricle, and is situated 
farther forward and a little lower, but very close to it. It has a macula acustica, 
whieh is so like that of the utricle that it needs no separate description. 

A minute tube, the canalis utriculo-saccularis, is prolonged from the utricle, 
and a mate to it is given off from the saccule. The two unite and form the ductus 
endolymphaticus, a long tube, which ends in a bulbous expansion, the saecus 
endolymphaticus. Thus, though the utricle and saccule do not communicate 
directly, their cavities are connected by means of these duets. From the saccule 
another tube gives a communication with the canal of the cochlea. 

The Canal of the Cochlea' (Fig. 760)—The canal of the cochlea (also called 


‘In describing the cochlea, it is a matter of convenience to ignore its actual uttitude, and to 
speak as if its summit were upward, its base downward ; and this plan, which is conventional, will be 
followed here. 
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ductus cochlearis, and scala media (the middle staircase”) is a tube which, if 
straightened, would measure nearly one inch and a half in length. It communi- 
cates with the saccule through a short, narrow tube, the canalis reuniens (“the 


VEsTIMULAM mnaivcn, 
OF AUDITORY mEAve 





Fio. 759,—Saccvle, utricie, and semfcireular canals, viewed from the mesini side, showing points of 
entrance of the auditory nerve. (Testut, 









reuniting canal”). In shape it is prismoid, blunt at each end, tapering from 
beginning to its apex, and coiled into a spiral, Of its three sides the upper is 
flat, and is made by the thin membrane of Reissner, Its outer wall is somewhat 


CANAL OF 
COCHLEA 





\e ’ LEAR NERVE 
; AND GANGLION 


Fra, 708,—Cochlen in transverse section. Observe expecially the canal of the cochies, which s @ part of 
the membranous Iabyrinth. (Testut 





curved, with its concavity inward. The lower side is flat, and is bs es 
mostly of a strong, fibrous sheet, called the basilar membrane, between whieh and 
the membrane of Reissner the angle is acute. Upon the basilar membrane are 
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located the structures which give the canal of the cochlea its peculiar interest. In 
the main these are especially modified epithelial cells, to which the principal 
part of the nerve of hearing is distributed. The greater portion of these cells 
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ingun of Corti. Diagrammatic view of a smait portion. (Testat.) 


constitute the organ of Corti (Fig. 761), and the parts of this around which the 
other elements are grouped are the rods of Corti. They are called inner rods and 
outer rods, according as they are nearer to or farther from the acute angle of the 





Fi 





—Distribution of the auditors nerve. Semidiagrammatic, (Testut,) 


tube. The bases of these cells are broad, and securely fastened to the basilar 

membrane; theirshafts are slender, and their upper ends enlarged, that of the 

inner suggesting the proximal extremity of the ulna, that of the outer looking 

considerably like the Mead of as » rods of each set constitute a continu- 

ous row from end to end of the canal. The two sets incline toward each other 
a“ 
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and meet above, a tunnel thus being formed, to which the name, canal of Corti, 
is given. Certain cells, called basilar, are attached to the bases of the rods on 
the side which presents toward the cavity, and scem to serve as buttresses to 
them. At the inner side of the inner rods is a row of short cells, from the upper 
end of which project stiff cilia, and from these circumstances they are called tmner 
hair-cells (internal auditory cells), beneath which are roundish, protoplasmic cells. 
On the farther side of the onter rods are several rows of cells similar to the inner 
hair-cells, and called the outer hair-cells, these being supported by the eells 
Deitera, which ave fusiform and send long processes upward between the hair-cel! 
jto the surface. Still farther toward the outer side are conoidal cells, the cells 
Claudius, each row of which is of less height than that toward its inner side, 
until the level of the undifferentiated cells lining the cavity generally is reached. 
Similar, but less numerous, cells of Claudius are arranged next to the inner hair- 
cells. Over the outer hair-cells and some adjacent rows is spread a membranous 
network, the reticular lamina, through which the hairs protrude, At the inner 
side of the internal cells of Claudius is a groove, the silcus spiralis, i 
rallel with the in of Corti, From a line near the acute ane 

canal starts a fold, at first thin, but soon enlarging into # thi 
stretches out over, and rests upon, the rods and hair-cells. It is called the tec~ 
torial (“ covering”) membrane. Likeness has been suggested between this mem~ 
brane and the gelatinous pads, loaded with otoliths, which cover the macule 
acustices of the utricle-and the saccule. 

Branches of the auditory nerve (Fig. 762) enter among the structures which 
compose the organ of Corti, some being distributed to the inner hair-cells, while 
others end between the inner rods, and others still cross the canal of Corti and 

to the outer hair-cells. Endolymph occupies the canal of the cochlea and also 

¢ canal of Corti and all of the spaces between the cells of the organ of Corti. 


The Osseous Labyrinth (Figs. 765, 764). 


The membranous labyrinth is situated in the petrous portion of the temporal 
bone. The part of the osseous tissue which immediately surrounds it is extremely 


aurERION 


INTERNAL AUDI 
TORY MEA 


Oxseous Fig. 704.—Osseous Inbyrinth, isolated 
puter aide. (Teatut.) whewod trons tie meaial doe ‘Tatty 


labyrinth, isolated and viewed 


protective shell fur it, This is the oawous labyrinth, Tits 
corresponds in the main to that of the complicated membranous Isbyrinth. 
although it is, as it were, a tunic for the latter, the fit is a very loose one. 
inth in most parts occupies not more than a third, in places 
only a tH meter of the cavity of the i 
brano owe not lie free in the 


: ned to its containing ease, usnally as 
being thus attached. Where the nerve. 
abyrinth, it is always closely applied to the oss 7 


labyrinth is with periosteum, and w the membranous comes in contact 
with it, bands brous tissue are added, and serve to confine it in place, 


& 
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‘brous trabecule eross from the membrinous labyrinth to the opposite side of the 
osscous in various parts, and assist in the fixation. The free muface of the peri- 
osteum is covered with delicate, flattened cells, developed from fibrons-tissue cor- 
puseles, and the free external surface of the membranous labyrinth and of the 
fibrous trabeculie is similarly clothed. 

The Vestibule.—The central portion of the osseous labyrinth is a chamber of 
sufficient size to give lodgment to the utricle and saccule. It is called the vesti- 
bule. On its outer side is an opening, the fenestra ovalis (“ oval window”), which 
looks into the middle ear; but it is always closed in the recent condition. A 
depression at the front part of the mesial wall, called the fovea hemispherica, 
lodges’ the sacenle ; and another hollow, the fovea hemielliptica, behind and above 


4B 


Fra, 76 —Conatituont parte of the omeour cochlea—the modiolus, the cofled tube, the spiral lanina— 
feoluted In the first three pictures, und combined In the fourth. Diagrammatic, (Testut,) 








the last, holds the upper part of the utricle. Between the two is a ridge, the 
evista vestibuli, which divides below, and encloses a little pit in whieh lies the 
lower extremity of the eanal of the cochlea, Close to this is the opening of the 
aqueductus vestibuli, holding the ductas endolymphaticus. Behind are the five 
apertures of the three semicircular canals. ‘The canals bear a close resemblance 
in shape and direction to those of the membranous labyrinth which they enclose. 
‘The scala cestibuli of the cochlea begins at a large opening in the front and lower 
part of the vestibule. 

The Bony Cochlea (Figs. 765, 766).—In front of the vestibule the osseous 
labyrinth presents the cochlea, which looks very like a coiled shell, as its name 








ction. ‘The broken, white Lines indSeate the position of the basilar 


Fra. 74. —Onseous coeliles in vertical 
anidingrammetic, (‘Testut. 


membrane of the eannl of the cochlea. 





implies. Its base faces inward, forward, and upward, its apex in the opposite 
direction. It is in reality, as in appearance, a tube, gradually diminishing in size 
from base to apex, and twined nearly three times around a central, conical core, 
the modiolus (“nave”). From the side of the tube nearer the modiolus a thin 
shelf of bone, the amina spiralis, projects about half way across its lumen. 
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Like other portions of the osseous labyrinth the cochlea is lined with peri- 
osteum. Upon the upper surface of the bony, spiral lamina, however, the peri- 
osteum is tly modified, being much thiekened, and ending above the free 
border of the lamina in a deeply grooved edge, the sulcus spiralis, already men- 
tioned. This pad of modified ‘periosteum is the limbus (“border”). Along the 
free edge of the spiral lamina the basilar membrane of the canal of the cochlea 
is attached, and stretches straight across to the opposite wall, where the peri- 
osteum is very thick and projects to meet it, constituting the spiral ligament. 
The membrane of Reissner is attached to the upper surface of the limbus. Thas 
it is seen that the lamina spiralis and the canal of the cochlea t «er divide the 
Jumen of the bony cochlea into two unequal parts—one, the smaller, above, ealled 
the scala vestibuli, because it opens into the vestibule ; and the other, and larger 
one, below, called the scala tympani, because its lower end presents at the fenestra 
rotunda (round window”), where it would be in continuity with the tympanum 
(the dram of the ear), were it not for the complete closure of this window. It is 
now clear why the canal of the cochlea, which is between the scale vestibuli and 
tympani, is sometimes called the scala media. 

he scale vestibuli and tympani have communication only by a small opening, 
the helicotrema (“ hole of the coll ”)at the highest point, the cupola, of the cochlea, 

From the scala tympani near its large end a little canal, the aqueductus 
ecochle, gives passage to a little vein into the inferior petrosal sinus near the 
jugular fossa, 

‘The Auditory Nerve.—The base of the modiolus presents toward the internal 
auditory meatus, from which it receives a large part of the auditory nerve. The 
fibres of the nerve ran in the modiolus to the attached edge of the spiral lamina, 
and then through this to its free edge, whence they are distributed to the ongan 
of Corti, as previously detailed. The fibres destined for the lower turn of the 
spiral are at the outside of the bundle, those for the apex in the centre. Within 

the lamina the nerves pass through « mass 


of cells, constituting the spiral lion. 

As has been already aieteod Ke space 
between the membranous labyrinth and the 
osseous labyrinth is filled with perilymph. 
This space communicates throngh the sheath 
of the auditory nerve with the subdural and 
subarachnoid spaces, whose fluid is lym- 
phatic in character, like that of all serous 
membran Communication has also been 
shown to exist between the cavity of the 
membranous labyrinth and the ‘subdural 
space by means of the saccus endolym- 
phatiens. 


THE MIDDLE EAR OR TYMPANUM. 


The middle ear (Figs. 767, 768) ix 
situated at the outer side of the inner car 
or labyrinth, and between the latter and 
the external ear. It is known as the 
tympanwa or drum of the ear, and various 
features of its structure justify the name. 
Like the labyrinth the tympanum is Ipeated 
in the petrous portion of the temporal bone. 

r . Its roof is formed by a rather 
y from that of the cranium, Its 

t expanses of surface, and con- 

width. ‘The tympanum is lined 
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throughout with mucous membrane, which covers every object contained in the 
cavity. 

‘The outer wall is composed almost entirely of a broad, fibrous sheet, the mem- 
brana tympani (“membrane of the drum”), and the rim of bone to which it is 
attached. The membrana tympani has as its basis a firm layer of white fibrous 
tissue, On its inner side is a lining of mucosa, and on its outer a coat of skin. 
The membrane is moderately tight everywhere except at the very top, where there 
is a small area, which is comparatively flaccid. The membrane is not flat, but 
its centre presents a prominence upon the mesial side. It slopes markedly from 
above downward and inward. 

The inner wall of the tympanum has a very uneven surface. The most 
marked prominence is the tuber cochlea, Poducad by the protrusion of the first 
turn of the cochlea, Below this is a round hole, the fenestra rotunda, closed by a 
fibrous membrane, but for which communication would be established between 
the tympanum and the seala tympani. The membrane is called the secondary 
membrane of the tympanum—the second head to the dram, At a little higher 
level than the tuber is the fenestra ovalis, also stopped with a fibrous membrane, 
to which is attached an ossicle, presently to be described. Above this oval win- 
dow is a ridge, which shows the situation of the aqueduct of Fallopius, in which 
is the facial nerve, 

At the rear and upper part the tympanum communicates through a large hole 
with a series of irregular and connected cavities in the mastoid portion of the 
temporal bone, the most considerable and the nearest of these being the mastoid 


UNTERAL INTERNAL, 
SUQULAR GAROTIO 
ven ANTERY 

AQueoucT GF FALLoPIUD 


Fic. 768—Coronal section of the richt temporal bone, passing through the Eustachian tube and the mid- 
die of tha tympanum. ‘Both surfaces of the section are ahown, the parts being hinged on the line 22. (Cestat.) 


antrum, the others being the mastoid cells, These cavities are all lined with 
mucous membrane, continued into them from the tympanum, Lower down on 
the hind surface ix a prominence of bone, called from its shape the pyramid, from 
the apex of which projects the tendon of the stapedius spat 

Jn front and below, the tympanum slopes into a long channel, the Hustachian 
tube, the distal end of which opens into the pharynx. Through this tube air is 
admitted to and expelled from the middle ear, and thus atmospheric pressure on 
the inner and outer sides of the membrana tympani is equalized. The tube does 
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the service to the tympanum that is rendered by the hole in the side of the kind 
of drum whieh is accounted « musical instrament, 

The Eustachian tube (tha auditiva) (Fig. 1 ix about an inch and a half 
long. It extends downward, forward, and inwa: 


|, and its lower end presents a 


ING OF TyOr 


Fio, 709,—Eustachian tube, lnld open by a ent in its long axis. (Testut.) 
projecting margin on the lateral wall of the pharynx, close by the inferior meatus 
of the nose. Its upper part is bony, its lower is cartilaginous, It is lined with 
mucous membrane. ¥ 

Above and parallel with the Eustachian tube is a bony eanal, lodging the 
tensor tympani muscle, whose tendon projects into the tympanic cavity. 

The Ossicles (Fig. 767).—Extending across the tympanum from side to side is 
achain of three little bones, the ossieu/a auditus (* ossicles of hearing"). From 
without inward they are the mallens, the incns, and the stapes. The malleus is 
attached to the membrana tympani, the stapes to the membrane of the fenestra 
ovalis, and the incus is between and connects the others, with each of which it 
has a movable articulation, 

The malleus (* hammer”) has a roundish head, which is upward, a constricted 
neck, and a long tapering handle (manubrium), which extends downward and a 
little backward, and is attached to the membrana tympani, A long process runs 

nward and forward from below the neck to the Glaserian fissure; and a short 
passes outward to the membrana tympani. 

The ineus (“anvil”) presents a body, upon the anterior surface of which is an 

by which it is jointed to the malleus ; a short process, which runs to 
all near the opening of the mastoid antrum ; and a conical, long 
extends at first downward and at last mesially, ending in a knob, 

h ith the stapes. 
kable resemblance to the object from 
= broad and very nearly fills the 
ached. The side-pieces, eruna, con- 
is the head, cupped on its outer surface, and 

process of the incus. 

the malleus to the membrana tympani and that of 
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the stapes to the membrane of the fenestra ovalis, ligaments running to different 
parts of the bony walls serve to hold the ossicles in place. 

Muscles of the Tympanum.—T'wo muscles are connected with the series of 
ossicles, the tensor tympani and the stapedius. 

‘The tensor tympani (“ tightener of the drum”) (Fig. 769) is principally situ- 
ated in the canal above the Eustachian tube. Its tendon bends outward on 
eseaping from the canal, and is inserted into the handle of the malleus near the 
neck. Contraction of the musele pulls the membrane of the drum inward, and 
thus tightens it. 

he stapedius arises in the cavity of the pyramid, from the apex of which its 
tendon passes forward into the tympanic cavity, and is inserted into the neck of 
the stapes. This muscle rocks the base of the stapes in the fenestra ovalis, and 
thus canses pressure upon the perilymph of the labyrinth, 

‘The mucous membrane of the tympanum projects from the roof into the cavity 
in several folds, which are very variable in number, form, and size, The epi- 
thelium of the mucosa is partly columnar and ciJiated, and for the rest flattened 
and not ciliated, 

Just below the pyramid the chorda dite nerve enters the middle ear, and 
runs forward across the handle of the malleus to its aperture of exit near the 
Glaserian fissure, Like the other intratympanic structures it is invested with 
mucosa. 


THE EXTERNAL EAR. 


‘The external ear comprises (1) the external auditory meatus, the tube leading 
from the outer wall of the tympanum to the surface of the head, and (2) the 
auricle or pinna, the flaring body, which projects from the side of the head, 

The External Auditory Meatus (Fig. 770) is about an inch long. It is of 


Fin. 770.—Vertical section through the external auditory meatus and tympanum, passing in front of the 
fenestra ovalis. (Testut.) 


greatest diameter near its outer end, and of least near its middle part. Its direc- 
tion varies in different portions. As it is traced inward, it goes at first forward 
and upward, then backward, and finally forward and downward; but its domi- 
nant trend isinward and forward. The tube rises toward the middle of its course, 





696 THE ORGANS OF THE SPECIAL SENSES. 


and beyond this it descends. Its floor is Jonger than its roof on account of the 
obliquity of the position of the membrana tympani. 

he mesial portion has a basis of bone, its peripheral, one of yellow jsibro- 
cartilage, pieced out with fibrous tissue. The flexibility of the latter portion 
renders it practicable to make the meatus nearly straight by pulling the pinna 
{with which it is continnous) upward and backward, 

‘The meatus is lined throughout with skin, In the cartilaginous part and the 
adjacent portion of the osseous there is a great number of glands, which struct- 
urally are identical with ordinary sweat-glands, only larger; but, instead of 
secreting perspiration, they form eerumen, commonly called “ ear-wax "—a substance 

thought to be offensive to insects, and, conse~ 
quently, a defence against their intrusion. The 
glands are called ceruminous. Near the outer 
end of the tube are many short hairs and seha- 
ccous glands. The skin which clothes the mem- 

panmineuix — brana tympani is very delicate, and is free from 
hairs and glands. 

The Pinna (Fig. 771) is of irregularly oval 
shape, and is an abrapt expansion of the meatus. 
Its central portion is shell-like in form, and 
hence is called the concha, Beginning near 
the middle of the concha is a ridge, which rons 
forward and upward to the front margin of the 

inna, whence it continues around nearly to its 
fae part, forming a prominent rim, called the 
helix (“coil”). The rim of the concha itself 

Fro, T1—Right pinna. (Testut.) begins at its front and lower part in a prominent 

tuberele, the antitragus (“ opposite the 


"y 
and runs backward, then upward, and lastly forward, dividing at the junction of 
its hind and nee parts into two branches, which enclose a triangular hollow, 


This margin of the concha is the antihelix (* opposite the helix’’), and the area 
embraced by its division is the fossa of the antite iz. Between the antihelix and 
the helix is the fossa of the helix, overlapped by the incurved lip of the helix. In 
front, between the origins of the helix and antihelix, is a backward projecti 
plate, which covers the orifice of the meatus at a little distance, and is called the 
tragus. The lowest portion of the pinna is a flat, soft, pendulous body, the lobule, 
All portions of the pinna, except the lobule, are composed almost entirely of 
yellow fibro-cartilage, which is continuous with that in the peripheral part of the 
meatus, and clothed with skin, Exeept upon the convexity of the helix, the 
skin is very thin and closely adherent to the cartilage. The lobule has no carti- 
lage, and is merely a bag of skin, containing areolar and adij tissues. 
The pinna is attached to the cranium by ligaments which Tu forward to the 
root of the zygoma and backward to the mastoid process. 
The shape of the pinna is practically the same all through life, changing less 
than that of any other feature; and, as no two ears are exactly alike, the recog- 
f maintenance of the characteristic peculiarities of each individual 
tablished what is probably the surest method of physical identification. 
cles, called intrinsic, connect different parts of the 
the helicis major, helicis minor, tragieus, anti- 
d quns auris. But, as they are all radimentary 
mpossible of demonstration, and never of any practical 
o further attention. 
muscles (Fig. 427) which require mention, though 
oped and incapable of action. Oveasionally, how- 
1 who possesses in a measure the ancestral eapacity of 


ing the ear”) or auricularis superior, the largest 
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of the trio, arises from the lower border of the epicranial fascia, narrows as it 
descends, and is inserted into the mesial surface of the helix and the prominence, 
which is collocated with the fossa of the antihelix. 

The attrahens aurem (‘drawing the ear toward,” i. ¢., forward) or auricularis 
anterior, the smallest of the group, arises from the epicranial fascia below the 
front part of the preceding muscle, passes backward, and is inserted into the fore 
part of the helix. 

The retrahens aurem (“drawing back the ear”) or auricularis posterior, arises 
from the mastoid process of the temporal bone, passes forward, and is inserted 
into: the back of the concha. 

The arteries of the pinna are the .posterior auricular and the superficial tem- 
poral. The nerves are the great auricular, posterior auricular of the facial, the 
auriculo-temporal of the fifth, and the small occipital. 

It is interesting to note that the membrane lining the inner ear is serous, that 
lining the middle ear mucous, and that of the external ear cutaneous. 


THE RYE. 


By W. KEILLER. 


ee eyeball, which is the essential organ of the sense of sight, is a somewhat 
spherical body, occupying the cavity of the orbit, where it lies embedded in 
a mass of fat and loose connective tissue. From the posterior two-thirds of the 
surface of the eye this bed is walled off by a membrane known as the capsule of 
Tenon (Fig. 772) between which and the globe of the eye there is a lymph-space 


772 —The right eye In sagittal section, showing the capsule of Tenon, Sombdlagrammatic. (Testut.) 


y loose areolar tissue, the whole forming a pliable socket, within 
es with the utmost freedom. The anterior third is cov, 

* membrane reflected onto the globe from the deep 

e surface of the globe is pierced by numerons vessels 

chment ut n points to the muscles, by which the 


cure ch a view the anterior, clear portion, 
be seen to bulge out appreciably beyond the normal 
te, or selerotie portion. Tt thus appears that the eye- 
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ball is not strictly a sphere, but is com of segments of two unequal spheres, 
an anterior, smaller segment (of a smaller sphere), forming about one-sixth of the 
whole, superposed upon a posterior, larger segment (of a larger sphere), forming 
the remaining five-sixths, 

For Ge pave purposes certain points and lines in relation to the eyeball 
must be defined. The anterior pole is the centre of the front of the cornea ; 
the posterior pole is the centre of the back surface of the ic; a straight line 
joining these poles is the sagittal aris. The equator of the eyeball is a line 
around its surface equally distant at all points from the two poles; its “nie 
divides the globe into anterior and posterior hemispheres. The inner side of the 
eye is appropriately termed the nasal side; the outer, the temporal, 

To prevent misconception, it is necessary to say here that, even if its 
mented formation be disregarded, the eyeball is still not a perfect sphere. 
transverse diameter (about one inch) is the greatest, the antero-posterior slightly 
less, and the vertical the least. It may be added that, in an antero-posterior, 
vertical section of the eyeball, passing through the sagittal axis, the inner or 
nasal division will be slightly smaller than the outer or temporal, 

Anatomically considered, the eye may be rded as a hollow sphere (Fig. 
773), whose wall is composed of three tunics and whose cavity is filled by three 
refracting media. The three tunies are (1) an outer, fibrous tunic, consisting of 


ANTERIOR 
CHAMBER 


VITREOUS. 


Fic. 778.—The right eye in horizontal section, showing the upper surface of the lower segment. Dia- 
grammatic, (Testut,) 


sclerotic and cornea ; (2) a middle, vascular tunic, comprising choroid, ciliary zone, 
and iris ; (3) an inner, nervous tunic, the retina. The three_refracting media are 


the aqueous Inmor in front, the vitreous humor behind, and the fens between the 
two others. Each of these will be considered in turn. 
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THE EXTERNAL OR FIBROUS TUNIC. 


The two parts of the outer, fibrous tunic, though continuous in structure, 
differ much ae ap) nee, the cornea in front being perfectly clear and trans- 
parent, and the sclerotic behind, white and opaque. Both are dense and firm, 
and serve to preserve the form of the eyeball. At their junction all around is a 
wide, shallow depression, the scleral suleus. 


The Sclerotic. 


The posterior surface of the sclerotic is pierced by the optic nerve, an eighth 
of an inch internal to the posterior pole. Here the dural sheath of the nerve 
blends with the sclerotic, and the nerve fibres, in many small bundles, enter 
through distinct minute pores. The part of the sclerotic thus perforated is called 
the lamina cribrosa (“ sieve-like layer’’). Around the optic nerve-entranee, and 
more or less adjacent to it, the sclerotic is pierced by the ciliary nerves, and the 
long and short posterior ciliary arteries ; Vile, farther toward’ the equator, four 
or five apertures transmit the large veins called from their mode of formation the 
renee vorticowe (Fig. 774). A little way (py inch) behind the corneo-seleral june~ 

| tion the eelerotic is pierced by the anterior ciliary arteries, Somewhat anterior to 
the eqnator it gives attachment to the four recti muscles, the two obliqui being 
attached behind, 

On the deep surface of the sclerotic, between it and the choroid, there is a 
layer of loose, pigmented connective tissue, the lamina fusea (brown layer”), 
which imparts to its inner surface a dingy, brownish hue. This tissue really 
occupies a lymph-space between the two tunics. Thus the sclerotic has a lymph~- 
space on each side of it, and the surface that looks toward each space is eovered 
by epithelium. , 

‘The sclerotic consists of bundles of white fibrous tissue, containing elastic fibres, 


and having connective-tissue corpuscles lodged in cell spaces. ‘The tissue is dis- 
posed in lamin, in some of which the fibers run longitudinally and in others 
transversely. The laminse are not separable owing to a frequent interchange of 
fibres. 

‘The seant blood-supply of the sclerotic is derived from the short ciliary and 
the anterior ciliary arteries, and its more scant nerve-supply, from the ciliary 
nerves. 


The Cornea. 


The cornea, devoid of blood-yessels and perfectly transparent, is the window 
which admits light to the interior of the.eye. It is set in the sclerotic in munch 
the same way as a watchglass ix set in its frame. Here the resemblance ends, 
however, for the sclerotie and cornea are perfectly continuous, Viewed from 
behind, the cornea is perfectly circular, but a front view shows its transverse 
slightly greater than its vertical measurement. This is due to the sclerotic’s over- 
lapping it more above and below than lateral ‘The cornea is always more 
curved than the sclerotic, but its curvature varies in different individuals and at 
different periods of life, being greatest in youth and diminished in old Tes 
outer surface is covered by conjunctival epithelium of the stratified fattened 

1 cells deep. Its posterior surface is lined by a firm, elastic, 
membrane, the membrane of Descemet, structurally distinet from its 
substance. Shreds of this membrane stripped off of the cornea tend 
vith th c inward. Asai the margin of the cornea 
mes fibrillar, and breaks up into bundles, some of 
the sclerotic and choroid, while others bridge over the 
1 I lo the front of the iris, 
constitute | peet iridis (the combed ligament of the iris”) 
or pillars of he sponge-like formation, produced around its border 
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by the breaking up of the membrane of Descemet, contains a number of minute 
spaces, the spaces of Fontana, which communicate with the aqueous chamber on 
the one hand, and, on the other, with a minute venous sinus contained in a canal 
in the sclerotic, whieh encircles the mangin of the cornea, This is the eanal of 
Sehlemm, 

‘The substantia propria of the cornea is composed of many superposed layers 
of connective tissue, the fibres of contiguous layers having different directions, 
and all being inseparably held together, as in the sclerotic, by many interchanges 
of fibres. : dace the layers, and even between the bundles and fibrils of which 
they are composed, there is an interstitial cement substance, in which are found 
lymph-spaces, oceupied, but not filled, by the corneal corpuscles, and all direetly 
or indirectly communicating so as to provide for a very complete lymph-vascular 
circulation, 

Unlike the sclerotic, the cornea is richly supplied with nerves, which are 
derived from the ciliary. They first form a plexus around its mangin; then, 
losing their medullary sheath, they form another plexus in the laminated struct- 
ure; from this branches proceed to form a third plexus on the corneal surface 
beneath the conjunctival epithelium ; finally, fibrils pass in among the epithelial 
cells, and reach their terminal distribution almost at the free surface of the con- 
junetiva. 

















THE MIDDLE OR VASCULAR TUNIC. 


Tn the vascular tunic, or uveal tract, of the eye (Fig. 774) three parts may be 
distinguished : the choroid behind, the iris in front, and the cifiary zone, or body, 


1ONG FosTeRIOR 
CHLIARY ARTERY. 





.#een from above. The sclerotic and cornea have been 





Fig. 774.—Vessels and nerves of the choroid and ti 
largely removed. (Testut.) 


between. The choroid and ciliary zone are applied to the inner surface of the 
sclerotic ; but, except at the optic nerve entrance and the attachment of the ciliary 
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muscle to the sclerotic, the adhesion between them is very loose, a lymph-space, 
as already stated, being left between them. The iris, attached only at its cireum= 
ae vertically in the aqueous humor about yy ineh behind the kee 

pie 


ference, 
its pupillary margin resting lightly against the lens. The choroid is 

behind by the optic nerve. On its outer surfice the ciliary nerves, about fifteen 
in number, and the two long posterior ciliary arteries, after piercing the sclerotic, 
run forward to the iris. 


The Choroid. 


The choroid is a dark brown structure, whose stroma consists of blood-vessels, 
held together by delicate connective tissue, containing pigmented cells. The 
stroma is limited on both surfaces by non-vascular membranes, the pigmented 
membrana suprachoroidea on the outside, and the unpigmented vitreous damina on 
the inside. ‘The vessels of the stroma exhibit two well-marked layers, a super- 
ficial venous layer formed of the vasa vorticosa, and a deep, closely-packed, capil- 
lary layer, the chorio-enpillaris. Between these layers the short ciliary arteries 
run forward, giving as they go the vessels of the chorio-capillaris and 
terminating in those of the ciliary processes. 


The Ciliary Zone. 


The ciliary zone or ciliary body differs from the choroid, not so much in the 
composition of its vascular stroma, as in the fact that it contains a deposit of 
muscle-tissue, the ciliary muscle (Fig. 775), and presents on its deep surface a 


RADIATING PART OF 
‘CILIARY MUSCLE 


CHLARY MUSCLE 
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sevies of radial thickenings or ridges, the ciliary processes (Fig. 777), about seventy 
in number, which, rising gradually from the anterior limit of the choroid, reac! 
their greatest elevation a little behind the corneo-scleral junction, where they 
terminate abruptly in a series of prominences, the corona ciliaris, Superficial to 
these lies the ciliary muscle, containing both radiating and cireular fibres. The 
former arise from the deep surface of the sclerotic near the cornea, where they 
are attached to the bundles of the membrane of Descemet already referred to. 
Extending backward they are inserted into the outer surface of the ciliary body 
and choroid. The circular fibres are placed on the deep surface of the radiating 
portion, and form a muscular ring around the circumference of the iris. When 
the ciliary muscle contracts, it draws forward the choroid and ciliary body, thus 
relaxing the suspensory ligament, which allows the lens to become more convex 
for near accommodation. 














The Iris. 


The iris (* rainbow ”) (Figs. 776, 777) is the colored membrane which hangs 
like a screen in the aqueous chamber behind the cornea. In its centre is the aper- 
ture called the pupil, whieh, through the contractile power of the iris, varies in size 
and is thus adapted to regulate the amount of light admitted to the retina. At its 
cireumference the iris is continuous with the ciliary body, and, through the liga- 
mentum pectinatum iridis, with the cornea also, Faint, wavy lines on its anterior 





ANTERIOR CILIARY ARTERIES 


ARTERY 


ANTERIOR CILIARY ARTERIES. 
Fig. 776.—Iris, front view. (Testut.) 








surface, converging toward the pupil, mark the situation of subjacent blood-ves- 
sels. Its posterior surface is covered by a layer of dark pigmented epithelium, 
which belongs morphologically to the retina. Its stroma is formed ef delicate eon- 
nective tixsue, containing a variable number of pigmented cells, and carrying 
numerous vessels and nerves. The color of the iris depends partly on the pig- 
ment cells of the stroma, and ly on the retinal layer behind. When the pig- 
ment is abundant in the stromal cells, it controls the color,—some shade of g 
brown, or black ; but when it is scanty or absent, that of the retinal cells behind 
showing through the stroma imparts to the iris one of the various shades of blue, 
























TOL THE ORGANS OF THE SPECIAL SENSES. 


Near the pupillary border of the iris there lies embedded in the stroma a cir- 
cular band of smooth muscle-fibres, the sphincter tridis, whose action contracts 
the pupil. On the deep surface of the sphine- 
ter is a membrane formed of straight fibres, 
stretching from the circumference of the iris 
to the sphineter, Whether these are musele- 
fibres or merely elastic is still unsettled, but 
the view prevails that they cause dilatation 
of the pupil. 

Vessels and Nerves of the Iris—The two 
long ciliary arteries run forward along the 
outer and inner aspects of the globe, between 
the sclerotic and choroid, to the attached 
border of the iris. Here each divides into a 
superior and an inferior branch, which, by anas- | 
tomosing with one another and with the an- 
terior ciliary arteries (from the muscular 
branches of the ophthalmic), form a vascular 
ring in this situation, the cireulus major iridix, 
From this branches are given off, which con- 
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verge toward the pupil, where, by dividing 
and anastomosing, they form the cirealus 
minor iridis. The arrangement of the veins 
corresponds to that of the arteries. ‘TI 
communicate with the sinus in the canal of 
Sehlemm. 
The ciliary nerves, after furnishing a 
liated plexus to the vessels of then heey 
enter the ciliary musele, where they form 
another plexus. From this latter filaments 
pent of the itis. cllinss pass into the iris, where they follow the course 
of the blood-vessels, finally ending in the 
sphineter iridis. 


THE INNER OR NERVOUS TUNIC. 


The Retina (Fig. 778) constitutes the innermost coat of the ocular wall. Tt 
is everywhere in close contact with the uveal tunic. Developmentally it is laid 
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Pra. 778—Retina of the right eye, front view. ‘The macula tutes t seen in the middle, and the porat 


optious nt the right of it. (Testut.) 
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down in two strata, an outer pigmented stratum, which lines the inner surface of 
the middle coat, and an inner stratum, which differs in different parts. 

Beneath the choroid is the retina proper, the part directly engaged in vision. 
It reaches from the optic entrance to the outer or posterior limit of the ciliary 
zone, where it terminates in an indented border, the ora serrata. Beyond this 
the inner stratum exists as a single layer of unpigmented, columnar epithelium, 
with no admixture of nerve-fibres, and is allel the ciliaris retine. Tt 
reaches to and over the tips of the ciliary processes, whence it is continued as a 
pigmented layer, iridica retin, to the pupillary border of the iris. Here 
it doubles outward upon itself and becomes continuons with the outer pigmentary 
stratum. ‘Thus there is on the hind surface of the iris a double layer of pig- 
mented epithelium, belonging developmentally to the retina. 

‘The inner surface of the retina proper rests upon the vitreous body. In its 


f _centre, and hence in the axis of the eyeball, is the macula lutea or yellow spot, the 


oint of acutest vision. ‘The fovea centralis is the name given toa dimple or 

lepression in the middle of the macula Iutea. About ee to the nasal side of 
the yellow spot is the pale dise of the porus opticus (* optic "), Here 
the optie nerve appears through the retina, and spreads out to form its innermost 
layer. From the centre of the porus opticus the arteria centralis retiney emerges, 
dividing into an upper and a lower branch. These again divide and subdivide 
dichotomously giving offsets to the retina till they reach the om serrata. Their 
ramifications anastomose neither with one another nor with any other vessels. 
‘The corresponding veins converge toward the porus opticus, where they enter the 
ven nerve in two divisions, which soon unite, Retinal vessels are absent near 
the macula lutea, 

All these objects, but not the retina itself, are visible in an ophthalmoseopic view 
of the fundus of the eye. The veins appear darker and larger than the arteries. 
The general, red reflex which pervades the interior comes from the vessels of the 
chorio-capillaris, 

The retina is a yery complex membrane, consisting of several layers of nerve- 
cells, and specialized nerve-cpithelium, all held together by sustentacular fibres 
(of Miiller), which pass vertically through the Jayers from the inner almost to the 
outer surface, 

The limits of this book preclude a detailed account of the structure of this 
interesting organ, hut some idea of its complexity may be gathered from Fig. 779, 
What is definitely known and what may usefully be introduced here are embraced 
in the following statements : 

1. The layer of rods and cones and the overlying pigmented cells are the only 
parts molecularly affected by light. 

2. Except between the nerve-fibres of the innermost layer and the nerve~ 
cells of the adjacent layer, there is no direct anatomical continuity between the 
elements of the different strata. An apparent exception occurs in the case of 
the outer nuclear layer ; but it is only apparent, for here the granules are not’ 
separate clements, but swellings on the axis-cylinder processes of the rods and 
cones. 

3. The retina with the optic nerve may practically be regarded as a nerve 
chain of three links establishing connection between the rods and cones (the 

inl sensory cells of the retina) and the brain cells, from which the fibres of 
the optic nerve come off. These links are— 

, a The rods and cones with their axis-cylinders (including the outer gran- 
ules). 


(2) The bipolar cells of the inner nuclear layer with their axis-cylinders. 

(3) The ganglionic nerve-cells and the optic nerve-fibres which, as before 
intimated, are in direct anatomical continuity. 

4. The two molecular layers mark the situations at which connections are 
made between these nerve links, Thus, in the outer molecular layer the axis- 
eylinders of the rods and cones connect by arborization and interlacement with 

as 
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THE MEDIA. 


As already stated, the vitreous bee the lens, and the aqueous humor com- 
pletely fill the cavity of the eyeball. ‘The aqueous ap Piereay fluid, the vitreous 
semi-fluid, and the lens solid. All are transparent and colorless, 


The vitreous (# glassy ), also called “ vitreous humor” and “ vitreous body” 
(Fig. 773), fills the posterior four-fifths of the globe. It is composed ‘of 
gelatinous tissue (see page 50), and is enclosed in a thin, hyaloid membrane, 
which has some attachment-to the retina at the porus opticus, and furnishes a 
Suspensory ligament to the lens. Elsewhere it is perfectly separgble from its 
surroundings. ‘Through the centre of the vitreous body a canal lined by a 
tube of the hyaloid membrane, runs from the porus opticus to the back of the 
lens, where it ends blindly. It marks the course of'a vessel, which, in the foetus, 
eee from the central artery of the retina to the capsule of the lens. It is 

nown as the canal of Stilling. Beyond the ora serrata the surface of the vitreous 
body is grooved hy the ciliary processes, while, anteriorly, it presents a deep con- 
cavity, the fossa patellaris, for the posterior convexity of the lens. 

Subjacent to the ciliary zone the hyaloid becomes thick and fibrous, and 
adheres closely to the pars ciliaris retinw, Here it splits, giving off from its 
under surface the true hyaloid, which is continued over the fossa patellaris, while 
the outer fibrous portion, the zonu/a of Zinn, stretches inward and forward as a 
distinct membrane to gain attachment to the capsule of the lens a little in front 
of its equator. Some seattered bundles from the zonula are attached at the 
equator and sume on the posterior surface also. The free portion of the zonula 
between the ciliary processes and the lens-capsule constitutes the i 


liga~ 
ment of the lens, A space around the circumference of the lens, bounded by the 
suspensory ligament in front and by the vitreous (covered by hyaloid) behind, is 
the canal of Petit. Itis filled with fluid, which may reach it from the aqueous 
chamber through extremely fine elefts, which have been demonstrated in the 
suspensory ligament. 


The lens (Fig. 773) is a biconvex body occupying the fossa patellaris in front 
of the vitreous. Its anterior surface looks toward the aqueous chamber, and is 
in light contact with the zunlaey margin of the iris. The circumference or 
equator all round looks toward the ciliary processes. In this position the lens is 
safely anchored by the suspensory ligament already described, 

he posterior surface is considerably more curved than the anterior, and the 
eurvature of each yaries with the period of life. In the foetus, the lens is almost 
viata in the adult, of medium convexity ; and in the aged, considerably 
ttened. Besides this the cor constantly changing for near or distant 
accommodation, 4 

The lens is inclosed in a structureless, elastic, non-vaseular eapeule, which is 
much thicker in front than behind, When ruptured or cut through, this mem- 
brane shows a tendency to curl outward away from the lens. ‘The lentieular sub- 
stance immediately beneath the capsule is soft and gelatinous, but deeper it 
becomes hard and firm. ‘The ventral hard core is sometimes called the nucleus of 
the lens, while the outer soft part is known as the cortex. 


THE AQUEOUS. 


The aqueous humor is a watery fluid, occupying the space which is bounded by 
the cornea in front and by the lens, suspensory ligament and ciliary body behind. 
‘This space is known as the aqueous chamber (Fig. 773). The iris partially div: 
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it into an anterior and a posterior chamber, which, however, are continuous through 
the pupil. The aqueous humor is thought to be secreted in the posterior chamber, 
whence it finds its way through the pupil into the anterior chamber. From this 
it is drained away through the spaces oF Fontana into the canal of Schlemm. 
Although the vitreous, the aqueous, and the lens are commonly spoken of as 
the “refracting media” of the eye, it should be understood that of the three the 
lens alone has any considerable effect-in changing the direction of the rays of 
light, which enter the eye, and furthermore, that the cornea, often referred to as 
if it had an indifferent influence in this regard, is really very powerfully refrac~ 


tive. 
THE MUSCLES OF THE EYEBALL. 


There are seven muscles (Fig. 780) in the eavity of the orbit, but only six are 
attached to the eyeball. These are arranged in three opposing pairs, viz., the 
rior and inferior recli, the internal and external recti, and the superior and inferior 
obliqui. AIL eines the inferior oblique arise from the immediate vicinity of the 
optic foramen, either from the bone-surface or from an aponeurotic ring, the figa- 


ment of Zinn, which is attached around the upper, inner, and lower edges of the 
foramen, and bridges over the sphenoidal fissure, The external rectus is attached 
to this latter part, as well as to the bones on each side of the fissure. Hence the 
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¥15.780.~Musoles of right eye, viewed from abore, (Testut.) 


two he from which it is said t sare really continuous, The superi 
ove the foramen and to the sheath of the 
ell as to the aponeurotic ring referred to. ‘The superior oblique 
n bone beyond the ring and above the inner edge of the foramen. 
forward, the four recti go straight to their insertions 
tof the equator, and on the aspeets of the eyeball cor- 
responding t The superior oblique courses upward, inward, and 
forward to the supero-internal angle of the orbit, where it passes through a fibro- 
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cartilaginous loop or pulley, attached to the orbital surface of the internal angular 
rocess of the ftontal bone Tt then bends back at an acute angle, and passes 
lownward, backward, and outward beneath the superior rectus to its insertion in 
the sclerotic behind the equator, between the superior and external recti. 

‘The inferior oblique arises from the orbital plate of the superior maxilla just 
outside the lower end of the lachrymal groove, whence it passes backward and 
outward beneath the inferior rectus (i, e, between it and the orbital floor) ; then, 
turning slightly upward, it reaches its insertion into the sclerotic between the 
optic entrance ‘und the attachment of the external rectus. 

Action.—These muscles rotate the eye in different directions, but without 
changing its position in the orbit. Omitting refinements for the present, it may 
be stated that the Sepevoe and inferior recti rotate the eyeball on a transverse 
axis, thus raising and depressing the cornea ; the internal and external reeti rotate 
it on « vertical axis, thus turning the cornea inward and outward, i, ¢., adductii 
and abdueting it; and the superior and inferior obliques rotate it on a sagittal 
axis, thus turning the cornea round like a wheel on its axis. 

ides its main action, the superior rectus adducts and slightly rotates the 
cornea inward, and to correct this tendency is the special function of the inferior 
oblique. Again, the inferior rectus in addition to its main action, tends to adduct 
the cornea and rotate it outward; but the superior oblique opposes both these 
tendencies. What has been described as their main actions are the sole actions 
el hceaae sanee (“lifter of th lid”) . 
he levator ro: auperioris (“lifter of the upper lid”) may riately 
be deseribed in his conned Tt arises from the asall wing of Lael it 
above the origin of the superior rectus, and passin, forward close to the roof of 
the orbit, is inserted by a broad aponeurosis into the tarsus of the upper lid. Tt 
also sends a more superficial fibrous expansion forward among the fasciculi of the 
orbicularis palpebrarum, and this gains an attachment to the skin of the eyelid. 
Its action is to elevate the lid. 


Nerve-spply.—The superior oblique is supplied by the fourth cranial nerve, 
the external rectus by the sixth, and all the rest by the third in_ two divisions. 
The superior division is given to the levator palpebre: and superior rectus; the 
inferior to the inferior and internal recti and the inferior oblique. 


THE SUPERFICIAL APPENDAGES OF THE EYE. 
Under this head come the eyelids, conjunctiva, and Jachrymal apparatus. 


The Eyelids. 


The eyelids ( palpebrer) are two loose, tegumentary folds, which when brought 
together, cover the front of the eyeball, The npper is larger and more movable 
than the lower, and takes by far the greater part in opening and closing the eye, 
About half an inch above its free margin a transverse wrinkle, the i 
palpebral fold, divides it into an upper or orbital portion and a lower or 
portion. Over the former part the skin is extremely loose, and lends itself 
readily to subeutaneous hemorrhage and conditions of w@dema. Over the lower 
part it is closely adherent to the subjacent tissue. There is an inferior 
fold in the skin of the lower lid, but it is not as well marked, unless the eye is 
widely open. The space between the free margins of the lids, the palpebral 
aperture, varies a good deal in different individuals, and even in the same 
individual according as the pupil is directed upward, downward, or straight for- 
ward. In the first position the space is greatest, in the second, least, The angles 
formed by the lids at their inner and outer ends are called the eanthi, of which 
the outer is sharp, the inner ronn The free mangins of the lids are flat, and 
present an anterior rounded angle a sharp posterior one in contact with the 
eyeball. Along the anterior angle project two or three rows of short, strong 
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hairs, the cilia or eyelashes, which curve away from the bral oer 
Behind these and scare to the posterior angle are the oj hy Mr the ducts of 
the Meibomian glands, twenty or thirty in number and more numerous in 


Fig. 783.—The tarsi aud their Ligaments—right eye, front rlew. (Testut) 


upper lid than in the lower. There are also modified sweat and sebaceous glands 
in this situation, the former being the glands of Moll. 

For the first fifth inch out from the inner canthus the divergence of the lids 
is very gradual and then suddenly becomes more marked. Along this part the 
lids have no cilia and are not in contact with the eyeball. Nestling in between 
them in this situation, and resting against the globe of the eye, is a little fleshy 
protuberance, the caruncula lachrymatis (“the little fleshy body pertaining to 
tears”), which has all the characteristics of true skin, altangt uite isolated 
from the adjacent integument, The depression here between the lids, from the 
bottom of which the caruncle protrudes, is known as the lacus lachrymalis (“ lake 
of tears”). 

Just at the points where the divergence of the lids becomes suddenly more 
pronounced a small prominence may be noticed on the margin of each lid. This 
is the papilla lachrymatis, and on its summit is the minute opening Poa 
tachrymate of the lachrymal canal, leading into the lachrymal sae. he lower 
punctum is slightly farther out than the upper. The puncta are applied to the 
surface of the globe and are not seen lie the lids are slightly everted. 

Structure of the Eyelids (Fig. 782).—On their superficial aspect the lids 
have a covering of «skin, very thin and delicate, and containing fine eat 
sebaceous follicles, and sweat glands. On their posterior surface they are 
coyered by a mucous membrane, called the conjunctiva, whieh, at a certain distance 

‘om the free margin, is reflected onto the eyeball, Between these two 
various other struetures + into the formation of the lid, Imme- 
is a layer of loose, fatless, areolar tissue, which provides 
Embedded in this tissue is the i 
the palpebral aperture, serving by its con 
-and thus close the eye. Deeper than this is the 
y, called “tarsal cartilage”) (Fig. 781), a thin 
tissue devoid of cartilage cells, which strengthens the 
from the inner to the outer orbital wall. The 
and thicker than the lower, and about twiee as 
its free border and widest in the middle. 
ges above and below, and taper toward the ends, 
and outer orbital mangins are known as the tmier 
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and outer tigaments, ‘The former, which is much the stronger and more 
marked, is often culled the tendo oewli. It is attached to the nasal process of the 
sensu maxilla in front of the lachrymal groove, and to the ridge on the 
lachrymal bone. Between these points it arches round the front and outer walls 
of the lachrymal sac, Where the two tarsi blend into this ligament it gives origin 
to the palpebral portion of the orbicularis muscle, and when this muscle contracts, 
closing the lids, it produces an enlargement of the cavity of the luchrymal sxe 
thus causing it to suck in the tears from the lacus lachrymalis. To the upper edge 


UPPER MARGIN OF CRGIT 


VATOR PALPESRA 
‘SUPERIORIS. 


duneniva 


MCIBOMIAN GLANDS 


: ; Lt sansus 


Bee flece won 
Vi, 782.—Upper lid in sugittal section, (After Merkel) 


of the superior tarsus is attached the wide tendon of the levator palpebra, and 
to the lower edge of the inferior tarsus a fibrous expansion from the sheath of 
the inferior rectus, Embedded in the deep surface of each tarsus are the 
Meibomian glands, longer and more numerous in the upper lid than in the lower, 
On everting the eyelid they may be noticed as faint pearly lines running beneath 
the conjunctiva toward the free mai of the lid, They are a variety of 
sebaceous glands and their seeretion prevents any adhesion between the lids, and 
keeps the tears from flowing over onto the face until considerably heaped up in 
the palpebral aperture. 


The Conjunctiva. 

The conjunctive (* conjoined,” because it unites the lids with the globe) (Fig. 
783) is a mucous membrane, which, as before stated, lines the inner surface of the 
eyelids (palpebral conjunetiva) and is reflected from them onto the surface 
of the eyeball (ocwar conjunctiva). The fold of reflection is the conjunctival 
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fornix. Tt is deeper in the upper than in the lower lid. To that part of the 
lid to which the skin is closely adherent on the outside the conjunctiva is elk 
adherent on the inside, Over the rest of the lis 
suremonromx over the eyeball as far as the cornea it is comparatively 
. On the cornea it adheres firmly. The 
conjunctiva is thick, vascular, and hi, ahly sensitive. On 
the sclerotic the ocular coniiiGHivi, GorOkiak thin and 
transparent, and in the healthy condition is only ais 
vascular. On the cornea it becomes reduced to a layer 
of stratified, flattened epithelium, several cells deep. 
Just outside the caruncula Iachrymalis there is a 
semilunar fold of conjunctiva stretching between the lids 
Py ie shoe superior sd with its concavity toward the cornea. ‘This is the pliow 
inferior forntees | the com semifunaris, the rudimentary homologue of the mem- 
; brana nictitans, or third eyelid, in birds. 


The Lachrymal Apparatus. 

The fachrymal gland (Fig. 784) is situated in the upper, outer, and anterior part 
of the orbital cavity, occupying a fossa in the orbital plate of the frontal bone at the 
inner side of the external angular process. It rests upon the upper and outer aspect 
of the eyeball (separated from it by conjunctiva) between the attachments of the supe- 
rior and external reeti, It consists of two portions, partially separated by a fibrous 
septum, an upper, larger part 
lying against the orbital roof, 
and x smaller, lower part, which 
reaches forward almost to the 
margin of the orbit, and outward 
as far as the external canthus, 


The duets of the gland, seven or “J , CANALICULUS 


A 0 3 MRYMAL SAC 
eight in number, open in a row 


on the upper and outer part of 
the palpebral conjunctiva near 
the fornix. The progressive 
closure from without inward of 
of the lids in winking disperses 
the lachrymal secretion over the 
whole surface of the eye, and 
tends to collect it in the Incus 
lachrymalis. Here it is sucked a 

into thelachrymal canals through — tu)" “TM Maehrvmat eyaratun oF the Fgh eye (ime 
the puncta, which are applied 
closely to the surface of the eye, and is conveyed by them to the lachrymal sae, 
into which they open separately, or by a common tube. From this it is conv 
downward ah the nasal duct into the inferior meatus of the nose, where it 
helps to moisten the inspired air. 

‘The dachrymal canals are first vertical in direction in both lids, then horizontal 
and convergent inward—points to be remembered in attempts to pass a probe or 
bristle. The lachrymal sac is the upper enlarged end of the nasal duct. Tits 
upper extremi blind, and reaches higher than the openings of the canals. Tt 
is lodged in the groove formed by the lachrymal bone and superior maxilla, and 
i i below with the nasal duct. Both form a tube of mucous membrane, 
which is continuous with that of the nose below and with the conjunctiva above. 
The bony i in h this tube lies is lined throughout by periosteum, 
between whi and the mucous memb there is a layer of areolar tissue. This 

t around the lachyrmal sac, thus allowing considerable 


distention of that organ. 


oveTs oF/ 





THE ORGANS OF DIGESTION. 


By F. H. GERRISH. 


N the lowest forms of animal life there is no differentiation of one each 
rt of the body being equally capable of performing every kind of work 
within the sphere of the creature’s possibilities. The little animal called amaba 
furnishes a good illustration of this fact. The whole creature may be regarded 
asa minute mass of living protoplasm, A particle of nutritious material coming 
in contact with the sensitive suri of an amoeba is seized by little protrusions 
which are thrast out around it, and is presently enclosed Somieltay by the pro- 
longations, In the containing cavity thus formed the particle is eld until the 
animal has absorbed all of the food which it can get from this source. Then the 
little projections which have enwra the nutrient material are withdrawn, the 
eavity which they formed is thus ob iterated, and the residue of the bit of pabu- 
lum is released. Soon, it may be, the very portion of the amesba, whi 
just now a recess, becomes a protrusion, fastens to some fixed object, and by its 
contractile power pulls the bulk of the animal up to the point of attachment, 
itself hecoming effaced in the process. Thus, it will be seen that « single portion 
of the creature’s hody can serve as an organ of sensation, an organ of prehension, 
an organ of absorption, and an organ of locomotion : feeling, ‘ing, abstract- 
ing, moving from place to place are all in turn shown to be Srpabilities of one 


small part, which in no way differs from every other part. Each of these organs 


was merely temporary : the impact-perceiving surface was transformed into seiz- 
“ing hands; these presently became a stomach ; this soon turned into a leg; and 

the leg disuppeared by flattening itself out into a sensi surface, capable of 

appreciating the touch of a particle brought in contact t. \ 

Differentiation of Organs.—In animals a little higher in the scale of being a 
depression is seen at some point of the surface, forming a permanent recess, into 
which minute bits of pabulum are received and de- 
prived of their nourishing material, after which pro- 
cess the unserviceable remnants are expelled by the 
door which gave them admission (Fig. 785). A step 
farther up we find the receptacle deeper, more eapaci- 
ous, and capable of effecting such changes in the food 
introduced into it as will make a larger proportion 
available for absorption into the system. In the next 
grade beyond this, the cavity becomes so long as 
nearly to reach the surface opposite to that at which 
its opening is located. One slight additional exten- 
sion in the direction of previous growth results in 
perforation of the tissues intervening between the 
eavity and eS and, ee. the deep depres~ eet @ 
sion 1s converted into a tube, reaching from one end ye Dinacrans te ilaerredes 
of the animal to the other, and penelig the expul- MimnSatary tube’ (estat) ® 
sion of the unused portion of the food by an opening 
other than that by which it was introduced. 

This tube, short and simple, is the type upon which is constructed every 
alimentary canal, however complicated, Elaboration of this structure is accom- 
plished in several directions: (1) by enlargement longitudinally, so that the length 
of the canal becomes in some animals many times greater than that of a straight 

ns 
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line between its two extremities, thus furnishing an immensely more extensive 
surface, without corresponding increase in the size of the individual (2) by dila~ 
tation at various places, and by the formation of transverse folds projecting into 
the bore Me whieh is gained not only augmentation of area, but at is 
of great advantage, temporary detention of the contents so that they may he 
modified in ways which would be Lapeesye 
during their Deal irae (8) by 
tion of certain and materials 
walls of the tabe, which thus can 
comminution of introduced material, 
solvent fluids of different kinds, and 
ence the acceleration or retardation of 
current of the matters contained in 
canal; (4) by the d of 
sory organs, which, thou igi as 
mere buds from the sides of the tube, grow 
and develop until they attain considerable 
— perhaps immense—size, and supply seere- 
tions of essential importance ; and (8) by 
the formation of a reservoir, in which waste 
matters ean be stored until it is convenient 
to void them, 
The Human Alimentary System 
‘iat ph eta tae are all erty P 
¢ human alimentary system. 

INTESTINE measures thirty feet Toate aperture of 
introduction, the mouth, to the opening of 
expulsion, the vent or anus; but the 
tanee between these points in a direct I 
ix not more than the same number of inches, 
Connected with the initial 
canal is an apparatus, 
crushes hard masses of aliment, thas pro- 

hema se 202 et digiously increasing the surface of the — 
Mumieian matters to be aeted upon by the solvent: 
fluids, and, consequently, expediting the 

liquefictive process. The li membrane of the entire tube is of the mucous 
variety ; but it docs much more, in the greater part of its course, than furnish 
a protective smear, for it is so modified by the formation in its very substance 
of a numberless multitude of peculiar glands, that it affords various juices, 
whose agency important changes in the preparation of food for al ion are 
brought about. From one end of the canal to the other its walls contain 
which by its contraction carries the contents onward with sufficient 
short distance from its beginning the tube expands into a /arge cavity, the 
which delays the swallowed food, ax a pond in the course of a river causes a 
inution in the rapidity of the current, ‘Throughout the most of the remainder 
the can: find Jittle shelves, extending into the lumen from the sides, and 
at once of surface and retardation of the stream. "There are also 
—the sal , the panereas, the liver—which, although entirely outside of the 
limits of i ube in their developed condition, originate from it, dis= 

Y uliar products into it, and are thus accessory in their action to 


SMALL. 
INTESTINE 


great segment 
ated parts of 
retained until th 
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upper end; mouth, pharynx, gullet, stomach, small intestine, large intestine, anal 
canal, It is usual to reckon the anal canal as a part of the large intestine ; but, 
later in this chapter, it will be seen that there is good reason for giving it a place 
a8 a separate segment, since it should be regarded as « tubular passage rather than 
asa mere opening. The small and large intestines are popularly bowels, 

Tunics of the Alimentary Canal.—Every portion of the inner surface of the 
canal is covered by mucous membrane, with the exception presented by the crowns 
of the teeth, Even this, to the philosophical anatomist, Nites not seem an excep~ 

~ tion; for he recalls the fact that the teeth, though so dense and white as to afford 
a very striking contrast to the soft and reddish membrane from which they pro- 
ject, are sale in their mode of es onsen and that the glistening, dry 
enamel, which encrusts their crowns, is strictly and wholly epithelium, originally 
like that which surmounts the dull and moist mucosa, Outside of this inner, 
mucous tunie is one of areolar tissue, almost everywhere very distinct, but, in a 
few places of no great extent, very condensed, Still another coat is found exter- 
nal to the areolar, the muscular, usually arranged in two tc an internal, 
whose fibres are circular in direction, and an external, in which they ran longi- 
tndinally, Finally, in that portion of the canal, which lies below the diaphragm, 
there is almost everywhere a fourth tunic, composed of serous membrane, 

The Service of each Tunic.—Calling to mind the character and functions of 
these various membranes and tissues, as described in the chapter on histology, we 
shall quickly obtain a general idea of the physiological capabilities of the tube 
whose wall they compose. 

Mucous membrane is a soft, moist structure, secreting a glairy fluid, whieh 
serves to smear the surface, and thus at once prevents its ming dry, and pro- 
tects from the injury which the contact of foreign substances might otherwise 
oceasion. In the larger rate of the alimentary eanal the membrane contains 
great numbers of small, tubular glands, which, instead of secreting mucus alone, 


as is the case with the corresponding structures in the respiratory tubes, the 
urinary bladder, and other organs, manufacture different flnids, of such 
qualities that they can effect important changes in food which is taken, and put 
it in condition to undergo absorption into the blood and incorporation into the 
tissues of the body. Mucosa is not an elastic structure: it will bear very little 
stretching without harm. But we find that, where it lines hollow organs, which 
are liable to become distended, it is, at almost every yet of the surface, so loose 


in the collapsed condition of the visens that it is deeply wrinkled, and lies in 
well-marked folds. When the cavity is filled, these loose ridges are smoothed out 
and disappear, and the mucosa is evenly spread, but not rendered tense; and, 
thus, it suffers no harm. 

This passive movement of the membrane would not be practicable except for 
the areolar coat, which connects it with the muscular. Areolar tissue is strong, 
flexible, elastic, and full of spaces in the meshes of its network. It, therefore, 
holds the mucosa firmly but gently in place at all times, regulating its wrinkling 
so that its folds are evenly distributed, and permitting its extension without dis- 
placement from its proper relation to the muscular coat. 

The areolar coat affords an easy and safe bed for the veasels and nerves, 
whose twigs, and rootlets, and filaments form networks throughout the two tunics, 
between which this coat is situated. 

The muscular coat is that by which active movements of the tube are pro- 
duced, Its tissue is nearly all of the involuntary variety, Its movements are 
mostly of a vermicular kind, and serve to carry the contents of the canal from 
the upper to the lower end. 

The serous membrane clothes the tube in its abdominal portion—that in which 
there is the largest variation in the size of the organs, the greatest necessity for 
activity of movement, and the most frequent liability to pressure from without. 
But all of these things—distention, contraction, peristalsis, compression—can 
take place without making trouble, for the organs have so slippery an outer sur- 
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face that they glide freely on one another during the less movements, and slide 
elusively out of the way of extraneous force. 

Gas in the Alimentary Tube.—The tube in the larger part of its course gen- 
erally contains more or less gas, which, by keeping the coro walls somewhat 
separated from each other, prevents the pice which would probably come from 
the prolonged rubbing together of these soft and delicate surfaces. In some 
regions, however, as in the gullet, the opposite surfaces of the membrane are in 
eontact nearly all of the time; but in these eases the structure is very different 
from that in the stomach and intestines, especially as regards the epithelium, 
which, instead of being tender and in a single lamina, as in the latter organs, is 
hard and stratified, and capable of withstanding the influence of incessant 
pressure and friction, 


THE MOUTH. 


The mouth (08) (Fig. 787) is the organ in which are accomplished wholly 
or in part the functions of prehension, mastication, insalivation, gustatory sensa- 
tion, and artienlation. 


Sagittal section of the fhoe and neck, showing the first portions of the alimentary and respiratary 
i 


y not only to the cavity in the face, which consti- 
limentary canal, but also to the aperture of 
nists use it only in the first sense, Tt is not 
ated in sagittal frozen sections, in whieh 


pe - 
¢ countless variations in shape ; but the mouth may 
rather oval, horizontal slit, presenting marked 
irregular nd form. Its virtual cavity is made real by separation oF 
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the lips or cheeks from the teeth, by the flattening of the tongue, or he the 
depression of the lower jaw, The oral space is divided by Shes ental 
arches into the vestibule and the mouth proper. ‘The former, oris, has 
in front the lips, at the sides the cheeks, and its opposite boundaries are made by 
the outer surface of the gums and teeth ; the latter, earum oris, is bounded above 
by the hard palate, below by the tongue and the subli space, in front and at 
the sides by the inner surface of the gums and teeth, and behind by the soft palate 
and the aperture beneath it by which the mouth opens into the ‘nx. The 
two portions communicate with one another by the gaps between the teeth and by 
the considerable space behind the last molar teeth. 
The Lips. 

The lips (labia), upper and lower, are musculo-membranous folds, enclosing 
the transverse slit which is the front aperture of the mouth. Each is attached to 
a jaw-bone just beyond the base of the alveolar process. The external limits 
have been given on page 23. From before backward they are composed of skin, 
muscle, areolar tissue containing glands, and mucous membrane, the last forming 
the free border as well as the dining The skin, adherent to the muscle, presents 
no especial peculiarities, except the growth of strong hairs in the adult mule. 
The muscular layer is mostly Sornad’ by the orbicularis oris, into which other 
muscles from varions regions of the face are inserted. The areolar lamina is 
occupied by an almost continuous layer of racemose glands, called labial, which 
are practically identical in structure with the salivary glands, The mucous mem- 
brane is smooth and moist, and is reflected from the lips to the gums, A fold of 
it in the middle line at the junction with the gums forms a bridle, fivenum labii, 
for each lip. On its free border the lip is abundantly supplied with papillae. 
Everywhere its epithelium is flattened and stratified. 


The Cheeks. 


The surface-limits of the cheek have been detailed on page 23. A consider- 
able part of its surface is attached to the hones of the face; only the central 
portion is free, and clothed with mucous membrane, this being continuous with 
that of the lips, and, like it reflected to the gums. Five layers go to compose 
the cheek: skin, areolar tissue, deep fascia, muscle, and mucosa, The skin is * 
continuous with that of the lips, and in the adult male is, to a large extent, 
covered with strong hairs. The areolar tissue is usually laden with fat-cells, 
these being most numerous in children and young women, and least abundant in 
the aged. ‘The next layer is formed by the fascie of the masseter and buccinator, 
which muscles constitute a large part of the fourth lamina. The mueous mem- 
brane, continued from that of the lips, is similar to it, but there is no glandular 
layer connected with it, as in the labial region. There are, however, a number 
of mucous glands, called buccal and molar, on the outer surface of the buccinator, 
each of which sends its excretory duet through the mucous membrane, and pours 
its fluid into the mouth. Here, too, the mucosa is perforated by the duct from 
the parotid gland. 

The Hard Palate. 


‘The hard palate (palatum durum) forms the-toof of the mouth. Tts basis is 
made by the palate processes of the upper jaw-bones and the horizontal plates of 
the palate bones, which, immovably united and bordered in front and laterally by 
the drooping alveolar process, make a flattened vault of horse-shoe shape. Mucous 
membrane, smooth, tough, and continuous with that of the gums, lines the roof, 
being closely adherent to the periosteum at the alveolar margin and mid line; 
but, where such attachment does not exist, there is a compact layer of racemose 
glands, called palatine glands, resembling the salivary, and embedded in areolar 
tissue, which hugs the periosteum. Each of these glands sends its duct through * 
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the mucosa, so that the latter is plentifully dotted with their minute openings. 
‘The surface is roughened, especially in front, with low, obliquely transverse 
ridges, has numerous small papillm, and displays a median raphé, at whose ante~ 
rior oe isa tuberele, which marks the inferior orifice of the anterior palatine 
eanal. 


The Soft Palate (Fig. 788). 


Attached to the hind border of the hard palate, and srecein obliquely back 

ward from it with perfect continuity of surface, is the potbpe te (palatum mole), 
also called the relum al palati 

(“pendulous veil of the palate”), which 
extends from side to side, and terminates 
below in an arched border, from the centre 
of which dangles a teat-like process, the 
ueula (“little grape”). From the base of 
the uvula on each side the lower edge of 
the velum is, as it were, split, one 
going outward, downward, and forward to 
the side of the tongue, the other outward, 
downward and backward to the side of the 
pharynx, leaving between them on the side 
wall of the region a triangular recess with 
its base toward the tongue. The former 
ridge is the anterior pillar of the palate, the 
latter the posterior pillar, The i 
opening bounded by the anterior pillars and 
the dorsum of the tongue is the tstimus 
the fauces, the aperture by which the mos 
communicates with the pharynx. The front 
(antero-inferior) surface, therefore, of the 
velum marks the posterior limit of the 
mouth, and all of the cavity behind this plane 
belongs to the pharynx. ‘The free edges of 
the posterior pillars are nearer together 
than are those of the anterior pair, and 
hence both sets are seen distinctly, if the 
mouth is widely opened, and the tongue depressed, 

Structure of the Soft Palate.—The soft palate is built upon a fibrous frame- 
work, which hangs down from the hind eat: of the hard palate, Tnto this are 
inserted various which constitute the bulk of the organ. Mucous mem- 
brane covers every part of it, that visible from in front being like the buccal, 
smooth, rosy, covered with stratified, flattened epithelium, while that on the oppo- 
site surface resembles the nasal mucous membrane, being uneven, red, a) 
clothed iliated, cylindrical epithelium, except at its lowest part, where the 

in front. Beneath the mucosa are many glands, the majority 
continuous with those of the hard palate. 
| is lifted backward to the hind wall of the pharynx ; 
to the tongue, In articulation it is made to 
hese extremes, 


Fic. 788—The soft palate and tonsiilar rev 
gions, (Teetut.) 


palate-pharynx snus ae 
rigin, in the velum, sob ae 


Direction, downward, outward, and 
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ward. Insertion, the upper and hind borders of the thyroid cartilage (ming- 
ling with the stylo-pharyngens), 
ant the lower part of the pha- 
rynx, extending to the middle 
line. Action: the pair lifts the 
larynx and the tongue, pulls down 
the velum, and approximates the 
posterior pillars, shutting off the oro- 
pee from the naso-pharynx. 
Yeree, probably from the eleventh 
eranial through the pharyngeal 
plexus. Covered by mucous mem- 
brane, it forms the posterior pillar 
of the soft palate. This is joined 
by a fasciculus arising from the 
Sabie the Eustachian tube, 
which has been described as a sepa- 
rate male under the ae of the 
salpi mgeus—the first part 
of the title referri to the fee 
pet-shape of the end of the tube, 

Palatoglossus (Fig. 801) (‘the 
palate-tongue muscle” )— Synonym, 
constrictor isthmi faucium, “the 
constrictor of the isthmus of the 
fauces.” Situation, at the side and 
front of the soft palate. Origin, 
in the velum, being continuous with 
its opposite fellow. Direction, 
downward, outward, and forward. 
Jnsertion, at the side of the tongue. 
Action: it lifts the tongue, pulls 
down the velum, and approximates 
the anterior pillars, closing the 
pharynx from the mouth. Nerve, SUAS. a Coeenete phiaiee iene eae 
probably from the eleventh cranial behind: The dorsal wall of the phargnx has been laid 
through the pharyngeal plexus, °*™ 
Covered by mucous membrane, it forms the anterior pillar of the soft palate, 

Levator Palati (Fig. 789) (“ the lifter of the palate”),—Situation, in the upper 
part of the velum. Origin, the under surface of the petrous portion of the tem~ 

ral bone, in front of the carotid canal. Direction, downward, inward, and 
orward. Insertion : it blends with its opposite fellow. Action, lifting the yelam. 
Nerve, probably the spinal accessory, through the pharyngeal plexus. 

Tensor Palati (“the tightener of the palate”).—Synonym, circumflexus, “ the 
muscle which bends around.” Situation, in the velum. Origin, the root of the 
internal pterygoid plate, the spine of the sphenoid, the Eustachian tube. Diree~ 
tion, downward to the hamular process, then inward. Insertion, the middle of the 
soft palate, and the under surface of the palate bone. Aetion, tightening the 
velum. Nerve, the third division of the fifth. 

Azygos Uvulx (Fig. 789) (“the unyoked (not-paired) musele of the uvula,” 
—a misnomer, as there are two muscles).—Situation, in the soft palate, close to the 
mid-line. Origin, the posterior nasal 5 Direction, downward. The mus- 
cles of the two sides unite below, and terminate in a free, dangling end, making 
the bulk of the uvula. Action, shortening the uvula, Neree, probably the 
spinal accessory, through the pharyngeal plexus. 













THE ORGANS OF DIGESTION. 


THE TEETH. 


The teeth are dense, white structures, firmly implanted in sockets in the 
alveolar processes of the jaw-bones, They are essential of the chewi 

apparatus, and are concerned in articulation. Eael 
consists of three portions—a root or fang, a neck, and 
a crown, The surface toward the tongue is called 
“inner” or “lingual,” and the ‘ite one is called 
* outer” or “labial ” when in the lip-region, “ buccal ” 
when in the cheek-region, 

The root is embedded in the bone, has a tapering: 
shape, and fits accurately in its socket—an arman, it 
which ensures a distribution of pressure over the sur= 
face, and the removal of pressure from the tip of the 
fang, where the vessels and nerves pass to and from the 
tooth-eavity. The socket (alveolus) is lined with peri- 
osteum, here called pericementum, from its close attach~ 
ment to the cementum, which forms the outer layer of 
the root. The crown is the portion which pues 
beyond the gum. The neck is a narrow strip between 
the fang and crown, is slightly, if at all, constricted, 

Pap, ao , andi patra? by the border of Ai ie Ag. 
halt at Ge ayoar sayy ds. tooth is composed princi of dentine, en 
Mechel em bom ing a cavity, in which is Mie bie, The pulp is made 
up of vessels, nerves, and cells, supported on an areolar framework. The pulp- 
UppcR Inctsons—rnont UPPER INCIBORE—REAR UPPER INCIBORS—SI0E 
—— ——— 


AATERAL  CONTHAL COFTRAL LATERAL LATORRL OUNTRAL OfWTMAK LATERAL 


bhgs 
110) 


CATEMAL  CENTIAK CENTIAL CATERAL corte 
—<—<——— + — a 
LOWER INCISORO—REAR LOWEN INGIBORS—IDE 
‘1a. 701-~The incisor teeth from different points of view. (Testut.) 


MSDIAN. L.NE. 


cavity is lined by a r of odontoblasts, and it has an opening at the apex of 
he vessels and nerves pass. The crown has an ex! 
ed of stratified, columnar epithelium, the cells of which 
tute the hardest material in the body. The root has an 
mentm, 
ged with bilateral symmetry, and all set ~ 
obliqu i 2 nearest the middle line in the mandible. Classifying 
them accord ¢ shape, and reckoning from the median line, we find in 
each lateral half of jaw two incisors, one canine, two bieuspids, 
molars (Fig, 790). 
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The Incisors (Fig. 791) (“cutters”) are the teeth by which portions of food 
are bitten off. The root of an incisor is a long cone ; its crown presents an ante- 
rior, slightly convex surface, and 2 posterior, slightly 
concave surface, the two meeting in a sharp free odge. ~— 
‘The central incisors (those nearest the mid-line) of the 


row ae ae 
upper set are larger than the lateral; but the central 
incisors of the lower jaw are smaller than their laterals, i 
indeed, the smallest of all. 

The Canine (Fig. 792), so called from its promi- 
nence in animals of the dog-tribe, has a fang longer { 
than that of an incisor, and so large as to cause a 


marked ridge on the surface of the bone, Its crown 
terminates in a sharp point, technically 2 cusp, from 
which comes the name, “ cuspidate,” occasionally em- 


ployed. An upper canine, larger than the lower, is 


vulgarly called an fee , and a lower a stomach- 
pio. x each from the direction of its fang. 
A Bicuspid (Fig. 793), as its name implies, has two 
prominences or cusps on its erown, an outer (buccal), 
and an inner (lingual), From its situation in front of 
the next group it is also called premotar. Its root 
rox ves soe 
—— 


shows an attempt at division. 

Molars (* millstones”) (Figs. 794, 795) are thus 
named from their being concerned in grinding the 
food, and are also called multicuspids from their having oop cawiwe or many a1oe 
three or more cusps on their summits, double teeth from he, Santee tae, 
their size, and jav-teeth from the room which they tym ‘different pointe of view, 
occupy. In the upper set the molars have three fangs (8) 
each, one lingual, and two buecal ; their mates in the lower have but two each, one in 
front of the other. The third molar is, with fine irony, called the wislom-looth, be- 
canse it does not appear until the late teens, Its fangs are frequently blended into 
one. The absence of this tooth about once in eight times, and its crowded condition 
in many cases, when Maceo? point to the gradual lessening of the size of the 
in proportion to the diminution of the work required of them in civilized life. 

Excepting the last upper molar and the lower central incisor, each tooth 
touches too in the opposite set, when the jaws are closed (Fig. 796). The upper 
dental arch is a little larger than its fellow, and overlaps it in front, so that the 
cutting edge of the superior incisors glides downward on the anterior surface of 
the lower, as one blade of a pair of scissors acts upon the other. 


Sets of Teeth. 


The teeth grow in two series, the one in infancy, the other in childhood and 
youth. The former are displaced by the latter, and, therefore, are named tempo- 
vary, or firat teeth. They are also called deciduous, because they are shed, and 
milk-tecth on account of their development during the period of lactation, Those 
of the later set are called permanent, or second tecth, and it is they which have 
just been described (Fig, 797). 

‘The Temporary Teeth are twenty in number, there being five in each lateral 
half of each jaw, namely two i rs, one canine, and two molars. Tt will be 
observed that there are no bicus spids, and no third molar. ‘The bieuspids of the 
pemauene set take the place of the temporary molars, and the jaw grows suf- 

ciently to give room for the permanent molars, which are the successors of no 
other teeth. 

Eruption of the Teeth.—The temporary teeth usually begin to appear when 
the baby is about seven months old, and he has his full seore by the time that he 
is two years of age. Before any of the milk-teeth are shed, the first grinders of 
the seeond set are fully developed. They are called the six-year molars in cele- 

“6 
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bration of the time of their advent. The others of the series consume a dozen 
years in their “cutting,” as their protrasion through the gum is commonly called, 
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LOWEN MICUSPIDS OF MIGHT SIDE 
Fro, 78.—The bicuspid teeth from different points of view, (Testut.) 


There are so many exceptions to any rule, which states the precise date of 


appearance of the teeth, that it is well nigh useless to present such a formula, 


UPPER MOLARS OF RIGHT SIDE 
INRER SURFACE 


OUTER SURFACE 


IMNER SURFACE 
ANS OF MIGHT BIDE 
pm the outer and inner sides. (Testut,) 
order in which they may be expeeted, and this is 
ives the position in the dental areh 
ind of permanent tooth sneceeds each 
ted, however, that the permanent teeth appear in 


present I 
of the te f each set and 


temporary tooth. It ix t 
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the jaw on the lingual side of the temporary, and not, as might be inferred from 
this diagram, on the labio-buceal side. The lower tooth of a given kind usually 
ix ent just before its mate above appears. 

Method of Displacement of Temporary Teeth —The temporary teeth are replaced 
by the permanent in the following manner: the tooth which is to sueceed the 
deciduous tooth is pushed upward by the continual growth of the dentine of its 
fang. Its enamel is crowded against the root of the milk-tooth, cuts off its nutri- 
tion, and, by the incessant pressure of its dense substance upon the less hard 
materials composing the root of the tooth above, causes the latter to dwindle 
away, particle by particle, the molecules disappearing by absorption, until all of 


UPPER MOLARS OF MIGHT SIDE 
FRONT SURFACE 


VV veo 


Cro cod 
——— 
FRONT SURFACE 
LOWER MOLARS OF RIGHT SIDE 
Fro, 75—The molar tecth—their front aud grinding surfaces. (Testut.) 


the root has vanished, and the only support of the crown is that afforded by the 
adhesion of the gum to the neck. ‘Then the crown is knocked off by some slight 
force, and in its place appears that of its permanent successor. When the per- 
manent tooth is not aimed aceurately at the root of the temporary, but shoots by 
it, the latter remains undisturbed. 

M Character of a Tooth—A tooth, though intimately connected 


Giana BovEee 


rosi@,7%—Dingram of the dental arches, seen fom the right aide, showing thelr reclprooal relations. 

(Testuts 

with the bony skeleton, is really a calcified wae of the mucous membrane. A 
jon of the alveolar process grows around its base, and furnishes a snug socket 

for it; but, in spite of its density and the solidity of its implantation, it is com- 

parable with other papille, such as that of a hair-follicle. The changes in the 
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epithelium of the hair-papilla are unlike those which take place in that of the 
tooth-papilla, and, consequently, the result is very different, although in both 
cases the modification is in the direction of hardening; but, philosophically con~ 


PERMANENT 


Fra, Wi Diagram showing what permanent tooth repinces each temporary 100th, and ajo the onder 
succession Of the teeth of each set. (FP. 11. G.) 


sidered, the hair and the teeth are closely related, as will be seen, if one studies 
the development of the two, 


CENTRAL 
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f second dentition, 
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Just before the six-year molars are erupted from the gum, forty-e 
various stages of formation and retrogression can be recognized in the twa jaws 
—twenty of the temporary set, and twenty-eight of the permanent. The four 
wisdom-teeth at this time are only embryonic buds (Fig. 798), 


The Gums. 


The gums (gingiva) are dense, smooth mucous membrane, fused upon the 
eee of the alveolar processes, They ave very resistant to pressure, and 
ve comparatively slight sensitivencss, 
The floor of the mouth is formed mainly by the tongue, in small part by the 
sublingual structures, 


THE TONGUE. 


The tongue (tingna) (Fig. 799) is composed mostly of voluntary muscles, 
which give it protean power of changing its shape, Tts upper surface can be 
convexed or eoncayed ; its point can be thrust forward beyond the lips, drawn 
backward nearly or quite 
to the junction of the hard 
and soft palates, swept 
over the entire surface of 
the vestibule above and 
belo in short, the free 
ponies of this organ can 
be made to assume such a 
multitude of forms ax to 
defy description, — This 
capacity accounts for its 
varied usefulness in the 
processes of prehension, 
chewing, swallowing, 
speech, | touch, taste, and 
expression. 

The part of the tongue 
which presents a free sur- 
face upward and backward 
is called the dorswn. ‘The 
anterior two-thirds of this 
is in the floor of the 
mouth, the posterior third 
in the front wall of the 
pharynx, The pharyn- 
geal part of the dorsum 
forms the very sloping 
floor of the space marked 
off on each side by the 
two pillars of the soft 
palate. It has a mam- 
millated appearance, 
caused by the presence of 
numerous racemose glands 
and lymphoid masses. 
Just behind the apex of the series of cireumvallate papille (described on a 
previous page) is a little aperture, the foramen caecum (“blind hole”), the 
remnant of the duct of the thyroid gland in the fartus. Atthe lowest part of the 
pharyngeal surface the mucosa is raised into three sagittal folds connecting the 
fongue with the larynx, the central one being the largest, and inserted into the 
upper surface of the epiglottis, The oral portion of the dorsum, when entirely 


ovuta 
PHARYNK = 


Fro, 799.—Doreal surfice of the tongue. (Testut.) 
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at rest, is convex in every direction. Tt ends anteriorly in a somewhat pointed : 
tip. Its mucosa is specialized, and has been described in the chapter on the 
organs of the special senses, 

The sa a ave s (ig. 800). — 
Lifting wy ti we 
uate ae of the anillngval space. 
We see that the mucous membrane of 
the under side of the tongue is mouth 
and not furnished with such specialized 

pille as mark the upper surface, A_ 
Toe-and-att fold, the frenum lingua 
(“bridle of the tongue”), in the mid. 
line, connecting the tongue with the 
jaw, limits the backward movements 
of the apex. On cach side of this bridle 
opens a duct from the submaxillary sali~ 
vary gland. The sublingual saliva 
gland forms an elongated elevation in 
the gutter between the tongueand the jaw. 
on each side, and its many ducts open 
upon the overl mucosa, Beneath 
the rest of the con spennbea rede this 
space are various lingual mu: 

Structure of the Senge pre- 
viously stated the tongue is made up 
fo)—Under surface of tongne and the sub largely of muscles, ‘These are ar- 

be Toft side nas partly removed, an ranged in pairs with bilateral sym- 
"trentat) the metry, and when we speak of the action 
of a given muscle, we shall imply the 

simultaneous contraction of its fellow of the opposite side. 

Mingled with the museles of the tongue are fibrous, and adipose tissues, and 
many vessels and nerves. Its framework consists of a vertical, median, fibrous: 

late, extending from the hyoid bone to the tip of the tongue, and a fibrous 
ees near the surface of the dorsum and edges in each lateral half. 

‘The muscular part of the tongue comprises two groups—the intrinsic and the 
extrinsic muscles. The distinction between them is somewhat arbitrary. If the 
connections of the tongue with the hyoid bone, the styloid process of the tem- 
poral, the mandible, the velum palati, and the pharynx be severed (the museles 
in each case being traced to their attachments) and the organ be then removed, 
we shall see that there is a firm central portion of definite shape, tapering from 
behind forward, and that from this body project a number of eal ana 
of various forms and sizes. The intrinsic muscles are found only in the central 
mass; the projecting bands are parts of the extrinsic muscles, the other parts 
being seabed in the central mass, in which their fibres decussate with those of 
the intrinsic muscles. 

The Lingualis Muscle——The intrinsic mass or tongue proper is sometimes: 
lspoken of as the linqualis muscle; but it is convenient to divide it into four por- 
tions—the superior, the inferior, the transverse, and the vertical. They are all 
suppliod by the hypoglossal nerve. 

‘The superior Ungualis consists of longitudinal fasciculi, which lie near the 
upper surface from the hyoid to the apex, attachments being made all with 
the submucous tissues, Its action produces shortening of the tongue, and _ 
tudinal grooving of its doraum. 


The inferior lingualis is a large bundle on each side, which runs Precitcn 





























shows the ranine Mngual nerve, 3 
gland of Blandin. 
















edge of the tongue in its whole length, between the hyoglossus and 
glossus. It shortens the tongue and rounds up its dorsum, o a 
‘The transverse lingualis is made up of fibres which arise in the median se} 
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and run to the dorsum and margin, where they are inserted into the fibrous 
lamina. It diminishes the width and increases the length of the organ, 
The vertical lingualis is composed of smal! fasciculi, which course from the 


~~ process: 





‘OMIGIN OF. 
BTYLOKYOID’ 


INSERTION OF BTYLOMYOIS 
Fig, 601.— Muscles of the tonirue, viewed from the tight side, ‘The label of the hyaglosus is upon the front 

part oniy of the muscle, (Testut) 

dorsum to the under surface, curving with their concavity outward. Its fibres 

are interlaced with those of the transverse lingualis. It broadens and flattens 

the tongue. 


The Extrinsic Muscles of the Tongue. 


The extrinsic muscles of the tongue are the genioglossus, the hyoglossus, the 
styloglossus, and the chondroglossus, To this list is sometimes added the pala- 
toglossus ; but it seems better to include this with the muscles of the soft palate, 
already described. 

Genioglossus (Fig. 801) (“the chin-tongue musele”),—Synonym, geniohyo- 
glossus, “the chin-hyoid-tongue muscle.” Situation, in the middle line of the 
tongue. Origin, the upper genial tubercle. Direction, divergent—backward, 
upward, and to all points between. Insertion, the hyoid bone and the whole 
length of the tongue in and at the side of the mid line. Action: the back part 
thrusts the tongue forward; the front part retracts the tip of the tongue; the 

rt between the apex and the base depresses the mid line, thus forming a gutter. 
Nerve, the hypoglossal. 

Hyoglossus (Figs. 801, 802) (“the hyoid-tongne musele”),—Situation, 
between the hyoid and the side of the tongue. Origin, the great cornu and the 
body of the hyoid, Direction, upward and forward, Insertion, the side and dor- 
sum of the tongue, blending with the styloglossus. Action, retraction and depres- 
sion of the tongue, Nerre, the hypogloss 

Styloglossus (Figs. 801, 802) (“the styloid-process-tongue muscle ”).—Situa- 
tion, between the side of the base of the skull and the side of the tongue, outside of 
the pharynx. Origin, the front of the styloid process of the temporal bone, and 
the stylomandibular ligament. Direetion, forward, downward, and a_ little 
inward. Insertion, the whole length of the = and under part of the tongue. 
Its fibres blend with those of the hyoglossus and palatoglossus. Action: it draws 
the tongue backward, and lifts its base. Nerve, the hypoglossal. 
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Chondroglossus.—‘* The cartilage-tongue muscle,” so called from its attach= 
ments to the small cornu (which is usually cartilaginous) of the hyoid and to the 
tongue, Situation, at the side of the tongue below, under cover of the 
Origin, the small cornu and body of the hyoid. Dirertion, upward ai ward. 
Jnsertion, the dorsum of the tongue. Action : it retracts and depresses the tongue. 
Neree, the hypoglossal. 


THE PHARYNX. 


Behind the nasal passages, the mouth, and the larynx, beneath the base of the 
skull, and above the upper end of the gullet, is a hollow organ of irregular 
which belongs not only to the alimentary tube, but to the respiratory system, 

It has no name in our vernacular, but is known technically as the 

787), The upper part, behind the nose, is the naso-pharynz; the middle i 
back of the mouth, is the oro-pharynx ; and the lowest nt, dorsal to the 
larynx, is the faryngo-pharynx. The anterior lower limit of the naso-pharynx is 
at the border of the hard palate; of the oro-pharynx at the upper level of the 
hyoid bone ; and of the laryngo-pharynx at the lower level of the cricoid eartil- 
age, which nearly coincides with that of the fifth cervical vertebra, 

Food passes from the mouth into the Fp aeatae through the laryngo- 
pharynx, and into the gullet; and inspired air rom the nose into the naso- 
pharynx, through the oro-pharynx, and enters the larynx. Thus the middle — 
ment of this organ is common to the alimentary and respiratory systems, and 
tracks followed by the food and the air cross obliquely in it. 

Like the mouth the pharynx is bilaterally symmetrical. It is widest (nearly 
one inch and a half) in the upper laryngeal portion, and narrows above 
below, having its least diameter (half an inch) at its junction with the 
Ventro-dorsally its measurement is everywhere small, only opposite the mouth 
being more than four-fifths of an inch. It is about five inches long. In sh 
the cavity of the pharynx may fairly be regarded as a wide side-to-side chink, in 
front of the upper five cervical vertebre. 

Openings of the Pharynx.—In the naxo-pharynx are four openings—one at 
each side for the Eustachian tube, leading to the middle ear, and one forward 
for each of the lateral halves of the nose,—the posterior nares, In the oro- 
pharynx is the opening from the mouth, the isthmus of the fuuces, between the 
anterior pillars of the palate. The laryngo-pharynx opens at its lower end into 
the gullet, and at its upper, anterior part into the larynx, 

he pharynx is firmly fastened to the neighboring parts at its summit, and in 
the front part of its nasal and oral portions ; but its attachments elsewhere are 
areolar and loose, so that its lower third can be elevated, and its rear wall 
advanced, as in swallowing. 

Tunics of the Pharynx.—Here, as elsewhere in the alimentary tube above the 
diaphragm, the wall is composed of three coats; but the middle one is so much 
condensed that its areolw are largely obliterated, and the tunie ix more like a 
fascial layer and is called the pharyngeal aponeurosis, Tt is stout and strong 
above, and becomes gradually thin and weak as it is traced downward. 

‘he ous | inuous with that of the nose, middle ears, mouth, 

i 1 with ciliated cells as far down as the level of the 

i ix flattened and non-ciliated. On the back (dorso~ 

re ciliated, except at the free edge. 

e, mucous glands, ‘The corinm is 

aryngeal vault there is an aceum- 

ich, from the similarity of its strueture to that of the 

D na it. Dorsal to the Eustachian tube is 

another alled the tubal tonsil, High up in the middle 

line, anc ipward and backward to the base of the skull is a blind depres- 
sion, culled the pharyngeal bursa. 
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‘The muscular tunic is composed of five pairs of muscles, of which three are 
constrictors—upper, middle, and lower—haying for their funetion the diminution 
of the calibre of the pharynx, and the others—the stylo-pharyngeus and palato- 
pharyngeus—are elevators, which lift up the pharynx and larynx. The of 
these has been described in connection with the soft palate. 

Relations of the Pharynx.—Bchind is the deep cervical (prevertebral) fuscia, 
and at each side are the styloid process and the muscles connected with it, and 
also the great vessels and nerves of the neck (Fig. 803). 


Mvseies oF tae Puarynx. 


Constrictor Inferior (Figs. 802, 803) (“the lower constrictor””).—Si at the 
side and back of the lower part of the pharynx. Origin, the cricoid and thyroid 
cartilages of the larynx. Direction, backward, inward, and upward, diverging 
from its origin. Insertion, the median 
tendon, common to it and its fellow 
opposite, extending nearly to the basilar 

recess of the oecipital bone. It over- 
laps the middle constrictor. Action ; it 
compresses the pharynx, mainly ventro- 
dorsally ; it also moves the larynx uj 
ward and backward, Nerves, from the 
pharyngeal plexus, and the external 
and inferior laryngeal. 

Constrictor Medius (Figs, 802, 803) 
(“the middle constrictor” )—Situation, 
at the side and back of the middle part 
of the pharynx. Origin, the cornu 
of the hyoid, and stylohyoid ligament. 
Direction, divergent—all portions back- 
ward and inward, the inferior down- 
ward, and the superior upward. Jn- 
sertion, the common tendon in the 
middle line in almost the entire length 
of the pharynx. Action: it compresses 
the pharynx, chiefly ventro-dorsally; 
and it draws the hyoid backward and 
upward. Nervex, trom the pharyngeal plexus. 

Constrictor Superior (Figs. 802, 803) (‘the upper constrictor ”),—Situation, at 
the side and back of the upper part of the pharynx. Origin, the side of the 
tongue, the mucoss of the mouth, the mylohyoid ridge, the pterygomandi! 
ligament (which extends from the apex of the internal pterygoid plate to the 
end of the mylohyoid ridge), and the lower fourth of the hind border of the 
ternal pterygoid plate. Direction divert —all parts backward and inward, the 
superior upward, and the inferior downward. Insertion, the common tendon in 
the middle line from the basilar process half way, or more, to the gullet. Action, 
approximation of the lateral walls of the upper part of the pharynx. Nerves, 
from the pharyngeal plexus. 

The name pharyngoglossus (glossopharyngens) (Fig. $01) is applied to certain 

uli which extend from the superior constrictor to the tongue—the upper 
itself in the palatoglossns and styloglossus, the lower merging into the 
hyoglosans, genioglosens, and lingus 

Stylopharyngeus (Figs. 802, 803) (“ the styloid-process-pharynx muscle ”’),— 
Situation, at the side of the pharynx, and mesial to the middle and lower con- 
strictors. Origin, the styloid process of the temporal bone, Direction, down- 
ward and inward. Insertion, the upper and hind borders of the thyroid cartilage, 
mingling with the palato-pharyngeus. Action, lifting the pharynx and larynx. 
Nerve, the glosso-pharyngeal. 


Fic. Muscles of the pharynx, viewed from the 
right side, (Teatut,) a 
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The Tonsils (Fig. 788). 

Tn the recess formed by the divergence of the pillars of the palate on each 
side is a flattened, ovoid body, the tonsil (tonsiléa) or almond (amygdala), whose 
mesial face can easily be seen, when the mouth is widely opened and the tongue 
depressed. Its position is internal to that of the angle of the jaw. Its external 









Fro, 8%.—Muscles of the pharynx, rlewed from behind, together with the associated vemels and nerves, 
(Modified from Testut.) 








attached to the upper 
ternal carotid artery (Fig. 4 

The tonsil is substantially a collect 
sule ou its 






strictor by areolar tissue. Dorso-externally 











of lymph-nodules, with a distinet cap- 
+, and a continnation of the mucosa of the pharynx on 
its expo: ¢, which is irregularly pitted with blind holes of varying size, 
Mucous glands open into these pits, and with their secretion are mingled great 
numbers of lymph-cells, many of which appear in the spittle as ealipary 

The blood-xupply of the tonsil comes from branches of the lingual, facial, in- 

maxillary, and ascending pharyngeal. Its fymph flows inte an upper deep 

nd its nere branches of the trifecial and glossopharyngeal. 

Mention has been made of lymphoid masses upon the pharyngeal portion of 
the tongue, of similar accumulations at the vault of the pharynx, and on its 
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posterior wall near the Enstachian tubes, ‘These, taken in connection with the 
true or fincial tonsils, constitute what Waldeyer has called the tonsillar ving. 


THE GULLET. 


Between the levels of the upper border of the sixth cervical vertebra and that 
of the eleventh thoracie—a distance of about ten Inches—extends the gullet or 
pk ee (“carrying eatables”), the tube connecting the pharynx and the 
stomach (Fig. 804). From the arch of the teeth to the upper end of the gallet 
is about six inches. The direction of the gullet is nearly tht of the part of the 
spinal column near which it rans—slightly curved with its concavity forward. Tt 
is at first in the middle line ; but, as it passes downward, it swerves slightly to 
the left, then turns back toward the median 
line, which it reaches opposite the fifth 
thoracic vertebra, In its lower part it 
bends again to the left and forward, pierces riast tHORD. 
the diaphragm, and ends in the stomach. bt ade 
It is slightly contracted at its beginning, 
gradually expands at its lower part, and 
then is a little constricted at its passage 
through the diaphragm. Excepting during 
the passage through it of distending sub- 
stances, its condition is one of collapse, its 

al and ventral walls being in contact, 
its mucosa folded into longitudinal rug, 
and the bore of the tube obliterated. 

The mucosa, like that in the suceeedin; 
portions of the alimentary canal, is limit 
in its depths by a muscularis mucose. Its 
free surface has a stratified, flattened epi- 
thelium. The «areolar coat is thick, and 
contains many mucous glands, which open TwELSTH RGR 
into the Iumen. The museudar tunie dis- °° “S*T*"* 
plays a peculiar transition from the striated 
variety, which alone is seen in the pharynx, 
to the smooth, which is the only kind 
eceurring in the stomach. For ia short 
distance from the beginning we find only 
striped musele ; then for a little way a mixt- 
ure of the two varieties; and, finally, in 
the lower half, nothing but the muscular 
tissue of organic life. The inner layer is 
eireular and is continuous with the inferior 
constrictor of the pharynx; the outer is 
longitudinal. The gullet is connected with Fic. 1,—Esophagus and seanach fn ther 
the structures in the midst of which it lies _pauml relations to the vertebral column and 
by a sheath of areolar tissue, and there 
may be museular bands attaching it to the trachea, the pericardinm, the left 
pleura, and the left bronchus, 

Relations of the Gullet.—The left longus colli and the prevertebral fascia sepa- 
rate it behind from the vertebral column. The trachea is in front as far down as 
its bifurcation opposite the fourth thoracic vertebra, The pleure are right and 
left rexpectively, The thoracie duct is behind the lower part of the gullet, and 
above is between it and the left pleura. The lobes of the thyroid gland extend 
backward to the sides of its upper part. The left bronchus lies across the front 
about half way down. The pericardiam is in front below. The transverse por- 
tion of the arch of the aorta lies at the left, and the thoracic aorta rans down at 
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first on the left side and finally gets behind. The left carotid and subclavian 
arteries are at the left anteriorly, and the right carotid at the right. The right 
aortic intercostals are behind, as also are the smaller azygos veins—the greater 
azygos vein being at the right. The recurrent laryngeal nerves lie in the grooves, 
Fpicand left, between the gullet and the . The right vagus is at the 
right and behind, the left is in front. 

The arteries of the gullet are the msophageal from the thoracic aorta and 
inferior thyroid, and branches from the gastric of the cwline axis, the intercostals, 
and perhaps the phrenic, Its nerver are from the recurrent laryngeal and the 


aympathetic, 
THE ABDOMINAL CAVITY. 


The portion of the alimentary canal which is below the thorax ix contained 
in the abdomen, and it is desirable to consider the prieorel features of this cavity 
before proceeding to the study of the viscera which it holds. 

‘The term ee is properly applied to the whole of the body-cavity below 
the thorax. The portion of this space, however, below the brim of the true 
pelvis is called the pelvic cavity for convenience of description. 

‘The bony framework of the lower portion of the trunk, and the mnseles and 
fascie which, attached to this osseous staging, form the greater part of the abdom- 
inal walls, have already been considered, excepting the muscles of the ee 
neum, and these are described in connection with the ongansof generation, Tt is 
sufficient here to eall attention to a few facts, which will assist in the study of 
the organs contained in the abdomen. 

The principal abdominal viscera belong to the alimentary system, and are the 
stomach, intestines, liver, and pancreas. There are also in the abdomen the 
principal urinary organs, and, in the female, the chief genital; and finally the 
spleen, and the suprarenal capsules. 

The abdominal eavity is lined with the largest of the serous membranes, the 
pevitonmn. At various places this membrane is reflected from the wall onto the 
contained viseera, to some of which it furnishes a slight, to others, a considerable, 
and to others still, a practically complete outer tunic, thus justifying its name, 
which means literally something “ stretched around.” Until the anatomy of the 
abdominal viseera is learned, a description of the peritoneum cannot be appre- 
ciated ; and, therefore, further consideration of the subject will be deferred until 
the disenssion uf the digestive organs has been completed, 

Aperture the walls of the abdomen give passage to numerous organs: the 
norta, inferi ena cava, gullet, thoracic duct, vena azygos major, and vagi, 
above; the rectum, a! spermatic cords (or round ligaments of the nteras), 
the vessels and nerves of the owe imbs, and, in the female, the vagina, below, 
Besides these, there should be mentioned the openings of the oviduets (Fallopian 
tubes) of the female, by means of which the peritoneal cavity is put in communi- 
eation with the surface of the body—the serous membrane here being continuons 
with the macous membrane of the genito-urinary system, and furnishingan exeep- 
tion to the rule that a serous membrane is a shut sae. 

The boundary between the thorax and abdomen is made by the diaphragm. 
This muscle forms a dome over the belly-cavity, its highest part rising to the 
level of the junction of the fourth costal cartilage with the sternum, and, conse- 

encroaches npon the space, which a superficial 
jead one to assign to the chest. The eubie 
all compared with that of the abdomen, largely 


pected) territory. 


Regions of the Abdomen (Fig. 805). 


1as been customary to divide the abdomen into nine regi 
ne near the centre, called umbilical, with a 
bove the umbilical, the epigastric (“upon the stomach 
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with a hypochondriac (“under the cartilage”) on each side; and below the 
umbilical, the hypogastric (“under the stomach”), with an iliac on each side. 
The delimitation of these regions is not uniformly made by authors. The writer 
called attention to this fact and to the need of agreement among anatomists some 
years ago, and embodied his suggestions in a paper read to the Association of 
American Anatomists in 1892. Having seen no proposition which appears more 
reasonable and useful in the premises, he presents his plan here. 
A line is drawn around the body at the level of the anterior superior spinous 
frien of the ilium, and another at the lowest point of the tenth costal cartilages. 
‘hese lines stand for the peripheries of horizontal planes, which completely 
divide the abdomen into three sections. Each section is cut into three by a ver- 
tical plane running ventro-dorsally through the middle of each inguinal (Poupart’s) 
ligament. 


These are auperficially indicated on the front of the abdomen in Fig. 805. 
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Fic. 805.—Regions of the abdomen, delimited by the author's method. (F. H.G.) 


The advantages of this method are that it brings the umbilicus wholly into 
the umbilical region, which is rather rarely the case, when the lower horizontal is 
drawn at the level of the iliac crests ; that the guide to the upper horizontal is a 
prominence easily found through the integuments, and that this plane divides the 
part of the abdomen above the lower horizontal more equally than does that 
usually given; and, finally, that the perpendicular plane on each side starte 
from a prominent landmark, and fairly apportions each of the three zones. 


THE STOMACH. 


The gullet perforates the diaphragm, and almost immediately ends in the 
stomach (stomachus, gaster), the tube expanding into a great bag (Fig. 806). The 
stomach is just beneath the diaphragm and behind the anterior abdominal wall, 
in the epigastric and left hypochondriac regions. Its shupe and attitude are 


— 


worthy of especial attention, It looks somewhat like a pear with the lange end 
up, and the small end bent sidewise to the right. Its front and rear surfaces are 
moderately convex. Looking at it from before, it is seen that a continuation of 
the right margin of the esophagus downward coincides with the upper two-thirds 
of the right border of the stomach, the remaining third of this border hendi 

sharply to the right and backward, thus completing what is known ax the «mall 
curvature. The great curvature begins at the end of the gallet on the opposite 
side, making a somewhat acute angle with the left border of this tube. Tt then 
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F10, 4%—Stomach and duod the Liver and most of the Intestines baying been removed. ‘The pytorle 
oud of the stomach should be rupresented as turned directly backward. (Testut.) j 





passes upward and to the left to the diaphragm, is in contact with the ander sur- 
face of the latter for some distance, sweeps downward in a generous curve with 
its convexity to the left, continues ina somewhat fattened line to the right, is 
here a little indented, and finally turns abruptly up and back, terminating at the 
ontlet-end, close to the small curvature, 

Particular attention is called to the following fiet 
the long axis of the stomach is vertical ; the small curvature faces mostly to the 
right ; the great curvature is directed mainly to the left; the aperture of entrance 
(osophageal opening) is but slightly to the left of the middle line of the body, and 
looks downward ; the hole of exit (intestinal opening) is on a lower plane, close 
to the mid line, and looks directly backward—a point not well shown in Fig, 806, 
The curvatures or borders are the lines of reflection of the peritoneum. 

The preceding statements apply to the organ when it is not distended ; but, 
when it is distended, some differences are observed, Then the great curvature is 
tilted toward the front, the small end is moved two inches or more toward the 
right, aud the pressure on the diaphragm uch as to interfere seriously 
with the freedom of action of the heart, which is situated in part immediately 
over the stomach on the upper su of the diaphragm. 
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THE STOMACH. 


The large end of the stomach is called, on account of its nearness to the heart, 
the cardiae end, or simply the cardia, and sometimes the fundus; the small is 
named the pyloric end, trom the pylorus, presently to be described. 

The before-mentioned indentation of the great curvature near the lower end is 
a part of a slight constriction, and the portion of the cavity between it and the 
intestinal opening ix called the antrum pyloricum (* pyloric cave”), 

Relations—The «wsophageal opening is opposite a point on the left sev- 
enth costal cartilage, about an inch from its articulation with the sternum, 
and on a level with the tenth or eleventh thoracic vertebra. The pyloric 
opening is opposite a point an inch below the sternum and about that dis- 
tance to the right, and is on the plane of the upper part of the first lum- 
bar vertebra. The small curvature extends from the laa of the tenth or 
eleventh thoracie vertebra to that of the first lumbar. The uppermost limit of 
the great curvature is on the plane of the articulation of the sixth costal carti 
with the sternum, The anterior surface presents to the left lobe of the liver, the 
arching surface of the diaphragm, and that part of the anterior abdominal wall 

hich is in the upper two-thirds of the left half of the epigastric region, as 
ed by the scheme on > 733, excepting a small area above, which is 
neenpied by the liver, Behind the stomach are the panereas, the spleen, the left 
kidney and saprarenal capsule, the transverse mesocolon, and the diaphragm, 
Above are the Keen, the diaphragm, and the small omentum ; below, the trans- 


verse colon, and the great omentum. 


The Tunics of the Stomach. 


‘The tunics of the stomach conform to the rule previously stated. 

The Serosa.—Passing from the transverse fissure of the liver are two layers of 
serous membrane, ven constitute the gastvo-hepatic (“ stomach-liver”’) omentem, 
After continuing downward for 
about two inches, they reach the 
small curvature of the stomach, 
where they divide, clothe respect- 
ively the front and back surfaces of 
this viseus, meet along the great 
curvature, unite again, and continue 
downward to help form the great 
omentum. A very narrow strip of 
uncovered surface may be found 
along each of the two curvatures, 
indicating respectively the places 
of separation and reunion of the 
peritoneal lamelle. The adhesion 
of the serosa is closest at the centre 
of the front and back surfices, but 
gradually becomes looser toward the 
borders. 

‘The Muscular Coat has two com- 
plete layers—an outer, longitudinal, 
and an inner, circular (Fig. 807). 

Besides these two distinct layers Fro, 077 —Diggrami to show the direction et the Abred In 
some oblique fasciculi are found, ree muscular layers. (Testut,) 

internal to the circular. This criss- 

cross arrangement of the layers contributes greatly to the strength of the stomach- 
walls, The circular layer increases in thickness toward the small end, and there 
is such an augmentation of its fibres around the intestinal opening as to con- 
stitute a thick, cireular sphincter, called the pylorus (“gate-keeper”), the side 
toward the stomach sloping, and that toward the bowel beg abrupt. The aper- 
ture is the pyloric orifice (Fig. 808). 
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The Areolar Coat, called also submucous and vascular, is loose, and its meshes 
are largely occupied with the vessels and nerves going to and from the eoats 
between which it lies. 
‘The Mucous Membrane is thrown into irregular, longitudinal folds (ruger) when 
the organ is flaccid, but becomes smooth during distension. Its corium is mostly 
occupied by tubular glands, between which is fibrous tissue, containing capillaries 
and nerves; and beneath these structures is a muscularis mucose, hich sends 
some of its fibres up between these follicles. The surface epithelium consists of a 
single layer of columnar cells, many of which are goblet. ‘The glands are all tubular 
| depressions of the surface, and their length is but a trifle less than the thickness of 
the membrane, T! hey are of two varicties, one, the cardiac de or proper gastric 
| glands, being found in the large end and middle third of the stomach ; and the 

other, the pyloric glands, in the region of the small end. 

They are arranged in lithe groups, which are bounded 

by minute elevations of the surface. 

‘The cardiac glands (lig. 809) are ale tubular 
depressions, consisting of a duct, neck, an lus or 
body. The duet is short, has a wide mouth, and is lined 

columnar epithelium, a continuation of that upon 
the general, free surface. Its cells overlap one anette 
alittle. In the neck the cells beeome short and broad. 
The fandus is wavy or spiral, and is furnished with two 
kinds of cells; the central, rather conoidal, and more 
numerous; the parietal, larger, usually not reaching the 


pvopenum 


Fig. 88,—Vertioal section ut the junction of the stomach and duodenum, Fig. 80.—Cantiag 
showing the disposition of the conts. Semidiagrammatic, (Teatat.) Jongitudinalyeciian, (F, 


bore of the tube, but communicating with it through minute cracks between the 
overlying central cells, 

The pyloric glands have a very wide and deep duct, into the bottom of whieh 
‘open several divisions (funduses), are wavy or even tortuons. The epithe- 
lium is in all parts very similar to that on the surface of the mucosa. 

ns is the trae corium material, and at frequent intervals are irregular 
mph-adenoid material. 
omich is supplied with blood from the gastric, 
arteries, ind the vasa brevia of the splenic. 
urvature is carried to the vein 
ps; that from the region of the great 
nd left gastro-epiploie, and hat to the portal 
. splenic respectively. ‘The nerys 
of the stor rom the vagi—the right being distributed on the 
dorsal surf 1 from the sympathetic. 
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THE SMALL INTESTINE. 


The small intestine (intestinum tenue) (Pig. 822) is that portion of the alimen- 
tary canal which begins on the distal side of the pyloric valve, and ends on the 
proximal side of the ileo-cweal. In other words, it extends between stomach 
aboye and large intestine below. Its average length is twenty feet or more ; and, 
as it ix all contained in the abdominal cavity, which also lodges many other 
ongans, it is necessarily subjected to numerous ieee) and consequently, when 
the anterior wall of the belly is laid open, presents the appearance of inextricably 
tangled convolutions. 

From above downward it gradually diminishes in size, thickness of wall, and 
complexity of structure. Its diameter near its beginning is nearly two inches, 
but becomes steadily less, and is hardly an inch at its lower end. Its loss in 
structural elaborateness will be described in detail later on. 

It occupies the umbilical and hypogastric regions and the adjacent ‘ions of 
the lumbar, being to a large extent within the area bounded by the colon, 

Parts of the Small Intestine —It ix usually described as consisting of three 

ris—the duodenum, jejunum, and ileum, The first of these is limited by 
distinct natural boundaries, and is strikingly different from the rest in other 
respects, The second and third are not thus differentiated, and there is no 
manifest advantage in continuing the attempt to distinguish them from one 
another. But as the names are fastened in our nomenclature, they will be used 
to designate respectively the uppermost and lowermost portions of the small 
intestine distal to the duodenum, without the suggestion of a definite line or even 
region of demareation between them; and the name jejuno-ileum will be em- 
ployed to indicate the continuous, undivided whole which the two constitute. 


Tunics of the Small Intestine. 


‘The small intestine has four tunics, which correspond in general character 
and arrangement with those of the stomach, 

The Serous Coat (Fig. 810) furnishes a practically complete covering for the 
whole tube, excepting the duodenum, w is but 
seantily clad with it. This membrane is reflected 
from the dorsal wall of the abdomen, runs forward 
for a distance, which varies in different parts, reaches 
the intestine, which it closely enwraps, and, returning 
almost to its line of first contact, turns toward its 

rietal origin, keeping in practical apposition with 
its ontgoing layer, until it arrives at its starting- 
point, where it is reflected toward the opposite side 
of the body. Thus is formed not only a snug inves- 
titure for the gut, but also a double-layered mooring, 
fastened at one end to the hind wall of the abdomen, 
at the other to the and permitting large 
freedom of movement. his structure is the mexen- 
tery (‘in the midst of the intestines”), and between 
its two layers are the arteries, veins, lymphatic vea- 
sels, and nerves required by the bowel, a great Fp dale 
number of lymph-nodes, and usually a gpsntity of Pra. Su —Dlagram $6 ehow the 
adipose (Fig. 811). The proximal (attached, parie- relation of the peritoneum (broken 
tal, Babel parla of the mesentery extends from the small intanine. Pt OF 
left side of the second lumbar vertebra to the right 
mesocolon, its direction being from above downward and to the right, and its 
measurement eight or ten inches. The distal (free, intestinal, ventral) border is 
vastly ake rang frilled out to the length of the jejuno-ilenm, and thus sug- 

a 





— 


tive of a widely opened fan. Its sides are right or superior, and left or 
inferior, Its length is from the attached to the free border, and varies from one 
inch to ten inches. ’ 

‘The Muscular Coat lies just within the scrous, which covers it perfectly, 
except for a very narrow strip between the lines of attachment of the mesenteric 
layers. This bare area marks what is ealled the attached border of the 
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Fug. S11 —A loop of small intestine, showing the mode of disteibution of the arteries. (Testiat.) 


and the exactly opposite portion of the gut is known as the free border. The 

outer layer of the muscular tunic is complete, thin, composed of bundles arrai 

lengthwise, and thickest in the region of the free border, The inner layer, 

is complete, but is thicker, and its fascieuli are transverse, forming a cireular 

layer, This cout thins out gradually as the intestine approaches its lower end. 
The Areolar Coat.—Inside of the muscular is the areolar (submucous, vaseu- 

Jar) coat, in whose meshes are networks of blood-vessels, lymphatice and nerves. 





Mourns of GLANOS  SOUTARY GLAND 
OF LieweARUNN 


{plans Memidingrumaaaier {featur} =n thoeing Muth malay Slama 
The Mucous Coat.—Finally, we reach the mucous membrane, which is attached 
i aspect to the ur tunic, and presents a free surfaee to the bore of 
Its corium contains lymphoid tissue, with many leucocytes, and a rich 
supply of vessels and nerv Outside of this is a distinct muscularis mucose, 
with an inner plate of circular, and an outer plate of longitudinal fibres. Inside 


- 


Fro, $12, —Free si 
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of the corium is a basement membrane, surmounted by a single layer of prismatic, 
columnar, epithelial cells, which are characterized by the presence of a delicate 
plate on the free end of each, marked with vertical lines. Among these epithelial 
cells are many of the goblet variety. 

The Villi (Fig. $12).—A peculiarity, which distinguishes the mucous mem- 
brane of the small intestine is the presence everywhere of minute projections, 
called villi, which are so abundant as to give a velvety appearance to the surfice. 
They are organs of absorption, Their number has been variously estimated at 
from four to ten millions, In the upper part of the intestine they are so closely 
set as to seem to leave no 5; between. The tallest are scarcely one twenty 
fifth of an inch in height, In shape they are commonly cylindrical ; but conical, 
filiform, mammillary, and lamellar varieties are observed. A lymph-vessel (lac~ 
teal) oceupies the centre of the villus, a plexus of capillary blood-vessels surrounds 
this, a few threads of smooth muscle run up from the depths of the membrane, 
all these are embedded in a mass of nucleated cells, and the whole villus is cov- 
ered by the columnar epithelium already mentioned. 

The Valvule Conniventes.—Another feature which characterizes this tunic 

and is observed from an inch or two below the pylorus to within a foot or more 
of the end of the gat, is the we of transverse folds of mucous membrane, 
each strengthened internally by a projection from the areolar coat. They are 
called valoule: conniventes (* winking-valves”). Unlike the rugw of the stomach, 
which are effaced when that organ is filled, they are not obliterated by the dis- 
tension of the intestine. This permanency is due to several causes. First, these 
projections are not produced by a wrinkling of the membrane during relaxation, 
as are the ridges of the stomach, but are actual outgrowths of the mucosa, giving 
it an immense increase of surface, even during distension. Second, the valves do 
not extend completely around the cireumference, but only a quarter, half, or 
(rarely) three-quarters way round, one considerably overlapping the lines of its 
next neighbors, and thus guarding against the effacement which might oceur 
during extreme stretching, if each of them described a 
complete circle. In other words, an internal pressure, 
which might be able to unfold a perfect ring, is thwarted 
by a device which distributes that foree to several sepa~ 
rate segments and to a considerable extent of surface. 
And, third, the transverse arrangement of the valves is 
more favorable to their continuance than the longitudi- 
nal would be, as the stretching of the tube from within 
takes place almost altogether laterally and but slightly 
lengthwise, and, consequently, these folds are subjected 
to Trardly any strain in these circumstances. 

‘The valvnle conniventes are somewhat crescentic in 
shape, may be as much as a fourth or third of an inch 
deep in the middle, and diminish in depth toward the 
ends, which often bifureate, and finally shade off into 
the surrounding surface. There are usually eight or 
nine hundred of them. 

Glands in the Mucosa —Almost the entire substance 
of the corium is occupied by tabular depressions, which 
are lined with epithelium, imilar to that on the 
exposed surface, being columnar with frequent inter- 
ruptions by goblet cells. These are the intestinal glands, Fig, s1%—Entestinal gland 
more frequently called the follicles or erypts of Licher- {2 lonsitudinal section, (Tes: 
kiihn (Pig. 813). Their secretion is chiefly intestinal 
juice, though they furnish also some of the mucus, which is always present, 

Lymph-stractures in the Mucosa.—Embedded in the mucous coat and often 
encroaching npon the areolar are little globular or ovoid bodies, one-twelfth inch 
or less in diameter, which are structurally closely related to the lymph-nodes, 
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being composed of a multitude of leucocytes, held together by an adenoid reticu- 
lar ork, and drained by lymphatic vessels. ‘They are sprinkled rather 


uniformly throughout the length of the viseus, though in some they are 
scarce, ie fein ta numerous, They are the solitary but they 
are most frequently called solitary glands (Fig, 814), though no more entitled to 
the name than are the nodes, which occur in the course of lymphatic vessels, 
having no secreting apparatus. We may fairly regard them as the picket-line of 
the great army of nodes, which occupy the mesentery. 


he. S14.—Mucoss of anal] Intestine in ideal vertical eross-motion. (Testut, after Heitzmann.) 


Having now considered the features common to the whole of the small intes- 
tine, we will study each portion of it in detail, 


THE DUODENUM. 


The duodenum (Fig. 815) differs from the jejuno-ileum in many respects. Tt 
is much wider, thicker in wall, more deeply situated, mure complex in structure, 
n glands peculiar to it, and is the part into which the ducts from 
pancreas discharge ; but it is much shorter, fier less mobile, has o1 
vering, and has none of the aggregated lymph-nodules, Ths 
its width two inches or less. It extends in a tortuons 
ing to the point where the mesentery fitst embraces 
le of the second Iumbar vertebra. It is conveniently 
of which the first, about two inches long, runs back, 
qnadrate lobe of the liver to the neck of the gall- 
w about three inches along the right edge of the 
J of the lower border of the third Inmbar ver= 
ft horizontally two inches and a half, which brings 
ral column, where it is crossed by the superior 
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Fia, 815 —The duodenum. its four parte marked a, 6, ¢ 4. ‘Tho liver js lifted up; the greater part of the 
stomach is removed, broken lines Indicating Ite former position. (Testut.) 


mesenteric vessels ; and the fourth ascends on the left of the column and ends in 
the jejuno-ileum, whieh descends from the line of junction very abruptly, Thus, 







LIVER 


Gee 


DUODENUM: 
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Fio, 416 —Dingram of cross-section of the first P10, 517—Dingram of creesection of the second part 
part of the ducdenum, to show its peritoncal of the duodenum, to show lis peritoneal relations. 
relations. 
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the duodenum, after describing an irregular curve, suggestive of an imperfect 
cirele, almost returns to its starting-point. 

Tts serous coat is incomplete anc a a applied. ‘The first vie is 
covered like the stomach ; the second is clo! in front; the third above, below, 
and in front; the fourth in front and partly at the sides. The second part is 
closely adherent to the front of the right kidney and the head of the pancreas, 
and includes in its wall the terminal portions of the common bile-duct and the 

ereatic duct ; the third eae is attached to the vena caya inferior, the aorta, 
and the right erus of the ; and the fourth is fastened to the left side 
of the vertebral column, the idney and its vessels. The relations of the 
peritoneum to each of the of the duodenum will be seen easily Ws consult- 
ing the diagrams, Figs. 816-819. The first part is somewhat movable, but the 
ne are so bound down by the peritoneum and their close connections with 
other structures as to be practically fixed in their places, Still another agency 
contributes to this immobility—the suspensory muscle, a delicate, flat, tibro~ 
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Fig. 518,—Diagram of the third part of the Fin, $19.—Diagram of the fourth part of the daodenum, 
duodenum, to show its peritoneal relations. to show its pertioneal relations. Pw 


muscular band, which starts from the left crus of the diaphragm, and runs down- 
ward to its insertion on the duodeno-jejunal angle and the dorso-mesial aspect of 
the fourth part of the duodenum. 

Relations.—The first part has the quadrate lobe of the liver and the gall- 
bladder above; the portal vein, hepatic vessels, and common bile-duet behind ; 
the pancreas below. The second part has the transverse colon in front; the vena 
cava inferior and the right kidney with its vessels behind ; the common bile-duct 
and the head of the pancreas mesially ; and the colon in the region of its i 

eatthe right, The third part is crossed in front by the superior mesenteric 
the aorta, vena cava inferior, and right crus of the diaphragm are 
and superior mesenteric artery lie above. The fourth part 
ond and third lumbar vertebra mesially ; and the left kid- 
sels, and the left crus of the diaphmgm behind. 
valvule: conniventes are particularly well developed in this bowel. Tn the 
areolar eo: ituated many spheroidal, compound, racemose glands, which 
» surface. They form an almost complete layer under the trae 
per part of the duodenum. They are peculiar to this portion of 
hence are called duodenal ands although they are often 
(F $20). 

ide of the descending (second) part is the 

ic and bile ducts, 
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Fig &8.—Duodenal gland. (Frey.) 


THE JEJUNO-ILEUM. 


The principal features of the small intestine haying been presented, 
the jejuno-ileum, which is the main part of it, requires but little special 
attention. 

Beginning at the termination of the duodenum, it is thrown into convolutions 
so numerous and so irregular in their disposition that it is impossible to lay down 
a rule by which sight alone can distinguish a proximal from a distal portion. 
However, in general there is some probability that its proximal half is located 
above and at the left, its distal helow and at the right. 

To determine whether a knuckle of intestine is proximal or distal to another, 
one is assisted by digital examination of the part of the mesentery belonging to 
each. The conyolution whose mesentery is the higher is nearer the stomach. 
This method not only is more expeditious, but it prevents the injury which the 
bowels may suffer from prolonged manipulation. 

The last portion of the jejuno-ileum reaches the large intestine from the left 
and below, 





Pio, $1 —Aggregated Iyzuph-nodule (Peyur's pateb), (Testut ) 


The jejuno-ileum begins with a diameter of nearly an inch and a half, with 
closely set villi, long, deep, and numerous yalvule conniventes, and a fairly 
thick muscular coat; it ends with a cross-measurement of hardly an inch, with 
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xeanty villosities, no connivent valves, and a thinner musentature. In a single 
direction only has it made a gain—the addition of the aggregated irmphonue, 
otherwise called the agminated glands and the (Fig. 821). These 
are local accumulations of bodies in all essential respects like the -olitary lymph- 
nodules, which are scattered throughout the length of the small intestine—| 
are colonies of lymph-nodules, "They produce scarcely any elevation of the sur- 
face, but are not crossed ah connivent valves; they are always situated at the 
free border of the tube, with their greater diameter lengthwise of it; are rarely 
found in the upper half, and become larger and more numerous as the large intes- 
tine is app ; vary in size from a half inch in both directions to a width 
of about an inch and a length of ten inches, or possibly more ; are thirty or more 
in number on the average ; and tend to disappear gradually after middle life, so 
that in old people they may be izable only as areas of discoloration, They 
are the seat of the lesion in enteric (typhoid) fever. 

The blood-supply of the jejnno-ileum is derived from the superior mesenteric 
artery, whose branches course between the two layers of the mesentery, are dis~ 
tributed beneath the serous coat, anastomose on the free border, and perforate the 
muscular layers, forming a rich plexus in the areolar tunic, from which the 
mucous and muscular are furnished with their supply of arterioles and capillaries. 
The veins correspond. Ordinary lymphatics, originating in the other parts, are 
joined by those from the villi (lacteals), and leave by way of the mesentery 
to empty into the receptaculum. The duodenum gets a part of its arterial 
Mood from the superior mesenteric, and the rest through brinches of the 

tic. 

Pthe nerves of the small intestine come from the superior mesenteric plexus, 
accompanying the vessels, and form one network between the layers of the 
muscular tunic, another in the areolar, Their exact terminations are not 
understood, 
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‘The largeness which gives a name to the next grand division of the alimen- 
tary canal is in its transverse, not in its longitudinal, diameter ; for it is hardly 
more than « quarter as long as the small intestine, but is much wider, being two 
and a half inches across in its broadest part. 

The large intestine (intestinum erassum) (Fig. 822) is divided for description 
into three parts—cwcum, colon, and rectam—and has so little mobility that the 
location and relations of each of these segments are fairly constant—a respect in 
which it materially differs from the small intestine, 

It begins in the right and lower portion of the abdomen, espe upward and 
backward to the under surface of the liver, thence across the belly to the spleen, 
from this point downward and forward to the left and lower part of the al 
here wi a number of curves, and finally plunges into the pelvis at its back 

nds close to the perineum, near the inner opening of the anal canal, 


Tunics of the Large Intestine. 
than that of the small intestine. Its tunics are four in 
ames and the same order of arrangement as do those 
ine. The serous coat of each portion will he 
areolar presents no peculiarities requiring 


ihe last few inches of the is 
remarks s instead of being disposed in an 
unbroken sh almost wholly gathered into 
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Fia, &2—The stomach and intestines, front vie 
turned upand to the right. ‘The dotted line sho 
‘The dart points to the foramen of Winslow. (Tentu 


id the liver 
‘of the liver, 






the great omentum having been removs 
ihe normal position of the anterior Rona 


2 





three equal, ribbon-like bands (tenia coli), one-third of an inch, or a little 
more, in width, which are placed length- 
wise at equidistant intervals, the small 
remaining portion x spread in a deli- 
cate lamina over the residue of the tube. 
The inner, circular layer, like the sub- 
jacent areolar and mucous tunies, forms 
an even tube from end to end ; but these 
outer strips of muscle are much shorter 
than this musculo-areolo-mucous tube, 
id, as their extremities are attached to 
corresponding extremities, there neces~ 
sarily ensues a great puckering included 
in their grasp. Between the bands are 
deep, transverse creases, each bounded 
by prominent bulges; and an inspection 
Fin, €21—egrwens of ange titestipe,showingthe OF the bore of the tube shows a sharp 
charnctertatie features of its structure. “(Testut ridge ( plica sigmoidea), corresponding to 

each depression of the outer surftce, and 
a large recess (hausfrum), collocated with each external protrusion. This saecula- 





MUSCULAR BAND 
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tion and the cause of it are characteristic. Whenever one is in doubt as to 
whether a given knuckle belongs to lange or small intestine, the presence or 
absence of the longitudinal ribbons will settle the question at once. 

Although the ridges, which encroach upon the lumen of this gut, look like 
overgrown valvyule conniventes, their structural character is radically different. 
A connivent valve (Fig. 824) is merely a fold of mucous membrane, strength- 





Fio. #4,—Diugram to show the structure of the ralyulw conniventes. Compare with next cut, (F. E.G.) 


ened by a thin plate of areolar tissue; but a ps sigmoidea (Fig. 825) is the 
result of an infolding of everything inside of the muscular ribbons. Remoye 


cr H%qRo—Pineram to show the structure of the plicw slgmoldem. Compare with the preceding eu 
Ga) 


these bands from the bowel, and straighten it, and the fee will disappear, leay- 


ing an even, uninterrupted bore ; but no such result will ensue, if you dissect off 
the longitudinal lamina of muscle from the small intestine: the little valves will 
remain exactly as before, 

‘The mucous membrane is paler, somewhat 
firmer, and much simpler than that of the 
small intestine : there are no connivent val 
vo villi, no glands of Brunner, no patehes 
Peyer. But there are many so-called solitary 
ghinds, though they are less numerous than in 
the upper bewel; and the thickness of the 
mucosa is occupied by simple, tabular glands, 
Janger than those met with previcsst ss and 
containing « much greater proportion of goblet 
cells, Indeed. in not infrequent it is 
found that the majority of the epithelial cells 


are of this variety, 


THE CACUM. 
The eweum (cereus, “blind”) (Figs, 826, 


3 named because it is a 4 a 
re. It is situated in 
hypogasttic regions, just above the 


middle of the Poupart nt, and behind the anterior abdom- 


inal wall, Its | oints downward, its open end upward, passing 
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directly into the colon, of which this gut seems to be the beginning, justify- 
ing its old name, eaput coli, “the head of the colon.” The line of I= 
ration between them is at the opening from the small intestine, on the left 
side and behind, about two and a half inches from the lower end, Here is 
the ileo-eeal or ilio-eolic valve, which protects the ileum against the back- 
ward flow of fieces from the large intestine. If the extremity of the ileum was 
simply attached to the margin of a circular hole of its own diameter in the side 
of the large intestine, there would be a frequent reflux from the latter, and the 


Fig. £7 —Dingram of « vertical section of the iteo-ewcal valve, showing its structure. (F. H. G.) 


lower ileum would be only a speciale for excrement. But, at the junction of 


the two guts, the ileum is flattened from above downward, and the serous coat and 
the outer layer of the muscular coat are so shortened that the other tunics are thrust 
into the cavity of the large intestine, forming two lips, an upper and a lower, with 
a horizontal cleft, like a bution-hols, between them (Fig. sot). The permanency 
of the lips is maintained by the shortness of the outer muscular layer. The ileum 
enters the lange intestine obliquely from below; and thus, when there is an aceumu- 
lation of fivces in the cweum, the two lips will be pressed together, and regungita- 
tion prevented ; but there is nothing in the conformation of the valve to interfere 
with the passage of material in the other direction, From each commissure of the 
lips extends a ridge, the frenum, which, after going part way round the bowel, 
shades off into the general surface. Upon that aspect of these lips which is con- 
tributed by the small intestine are villi; that which is furnished by the large 
intestine is devoid of ther The cwcum has a complete investment of serous 
membrane, but it has no mesentery, 


The Appendix. 


Springing from the rear of the cecum toward its inner aspect is a blind tube, 
about as thick as an ordinary lead-peneil, and ng from three to six (or 
more) inches in length, culled appendix vermiformis exci (the worm 
append of the blind gut”) ( 828). It has a mesentery for about half 
Jength ; its serous, muscular, and areolar coats are similar to those of the s: 
intestine; its mucous coat has intestinal glands, and so many so-called 
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tary glands as to constitute a nearly complete layer in and just beneath 

mucosa, Its attitude varies enormously: it may stand up behind the 

hang down behind the eweum, lie forward toward the surface of the 
curve to the outside, or twine around the 
Its development is peculiar. The cecum 
relatively much longer in the feetal than in the 
adult condition, At birth it is a long cone, 
hardly suggesting the shape which it finally 
assumes. ‘The portion nearest the colon grows 
and develops equally with the latter; but the 
remainder ceases to develop, and, being vastly 
outgrown and overshadowed by the uj por- 
tion, becomes an appendage to what was 
originally the smaller part of the blind gut. 
We see, therefore, that this worm-like ongan 
has reached its present condition as the result 
of arrested develo t, and not of ee 
eration. Its blood-supply is from, the 
colic artery. 

The three ribbons of muacle previously 
described ae at the attached end of the 
appendix. me runs up close behind the 
ileo-eweal junction ; another curves dowm 

Fro. $%8—The cxeum,dormo-mesial view, inward,.and then upward on the front; 
Multec dd'the beginnine of dhe thiee mas the third turns downward, outward, and then 
cular ribbons. (Testut.) upward, From their position they are called 

respectively posterior, anterior, and inner. The 
Harte would be at the lowest extremity of the cecum, in the adult as it is in 
ue 


fetal condition, but for the bulging of the front part of the latter Bah 
and especially outward, a change which brings the opening of the appendix 
and toward the middle line of the body, 


THE COLON. 


The colon comprises all but « mere span of the large intestine. It diminishes 
in size gradually from its beginning to its end, It presents four well-marked 
segments : the ascending colon, the transverse colon, the descending colon, and the 
sigmoid colon. Its serous membrane is marked at irregular intervals along the 
line of one of the muscular bands by little tassel-like protrusions, the 
epiploica: (“omental appendages”), containing adipose tissue. They do not 
appear until after childhood, and are pronounced in pooner to the fatness of 
the individual. The band upon which these appendages are located is internal 
(mesial) in the ascending and descending portions, and underneath in the 
transverse, 


The Ascending Colon. 


829) begins at the level of the ileo-cseal valve, 

ends at the under surface of the right lobe: of 

ceived in colic impression. Tt has no inherent 

“r segments except in ifs serous tunic. 

the mobility or fixity of the part. Gen- 

n peritoneum, which is reflected laterally 

er of the cases a distinct mesentery, here 

“ In the former case this part is immovable; 

in the latt length of its mesentery, Behind it 
are the qu = lumborum, ansversilis, and the right kidney; in front, 
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the abdominal wall in the lower part, and, usually, some coils of jejuno-ileum in 
the upper. 


The Transverse Colon. 


‘The transverse colon (Fig. 829) begins at the pple flerure, which is the 
angle made between it and the phidde portion, and passes almost horizontally 
to a nearly corresponding point on the left side, 
where it terminates ina bend, the splenic flerure, 
between it and the deseending colon, In cross- 
ing the trunk, however, itdoes not go inastraight 
line, but, keeping close to the anterior wall, 
describes a curve with its concavity backward, 
and displays thrice the length that it would, if 
it ran directly from side to side. Tt often sags 
a little in the middle. This part of the colon 
is provided with a mesentery, the transverse 
mesocolon, which varies greatly in length in 
different subjects. Its proximal border is 
fastened to the hind wall of the abdomen, its 
distal is attached to the gut along the line 
of the postero-inferior muscular band. The 
antero-inferior band is decorated with appen- 
dices epiploiee, and the superior is the fae 
from which depend the hind layers of the great 


omentum. The liver, gall-bladder, stomach, 
and spleen are above; small intestine below ; 
the great omentum and abdominal wall in Fro, 205 Ascanding and, transverse 


the side, (Drawn 
F. 


front; the duodenum and part of the jejuno- 
ileum behind. 


The Descending Colon. 


The descending colon is situated in the left hypochondriac and lumbar regions. 
It is almost the exact counterpart of the ascending colon ; but it isa little smaller 
in bore, a trifle longer—the great thickness of the liver preventing the ascending 
colon from reaching quite as high a plane as that from which the descendin; 
starts—and somewhat farther back in its upper portion, Tt ends at the level o! 
the crest of the ilium—an arbitrary and conventional limit, there being no 
inherent, natural mark of separation between it and the next division. It is 
furnished with a mesentery, the descending mesocolon, in about one-third of all 
eases, the hind surface having no serous covering in the rest. A fold of peri- 
toneum, the phreno-colie ligament, extends from the diaphragm near the spleen 
to the left side of the colon near the splenic flexure, and assists in keeping the 
bowel in place. 4 

The descending colon is related behind to the diaphragm, the quadratus lum- 
borum, and the left kidney ; and coils of the small intestine cover a considerable 
portion of it in front. 


The Sigmoid Colon. 


The sigmoid colon (Figs. 830-832) is often called the sigmoid flexure ; but as 
the term “ flexure” is used to designate the bends between the horizontal and the 
two vertical portions—mere angles in, and not parts of, the tube—it is confusing 
to have the same name applied toa portion of the bowel, whieh, while the seat 
of complicated flexions, includes a considerable length of the intestine. “ Sig- 
moid colon” signifies a part of this intestine, whose form is so tortuous as to 
suggest the Greek letter sigma, and seems, on the whole, to be the best of its 
numerous titles. 
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‘The Limits of the Sigmoid Colon.—The sigmoid colon is the most movable and 
the most variable of the divisions of the large intestine. It is continuous below 
with the rectum, and most authors fix the 
dividing line between the two opposite the 
joint of the left hip-bone with the sac- 
rum, But the result of many careful 
observations shows that, while the large 
intestine crosses this articulation in some 


—Slemold colon, dermal rem, 


Fig. £20.- old colon, front view. Semidiagram- Pe, S1- 
ratio.” (Testut) . (Drawn froma the Ils est. Pea.) 


cases, in the majority this condition does not obtain. Even if the classical 
description were in accordance with the fact, there would seem to be little wisdom 
in separating these two territories of intestinal surface by this extraneous and 

rely arbitrary -boundary, thus depriving the sigmoid colon of a portion of 
intestine exactly like its major part in structure, and bestowing it upon the rectum, 
from which it materially diffe A few recent writers, recognizing the expediency 
of adopting the intrinsic di line, which nature has established, have dis- 
carded the extrinsic and artificial boundary, and confine the aaa of the 
name “rectum” to that portion of the bowel below the brim of the tre pelvis 
which has no mesentery. This method is here adopted. 

The sigmoid colon (Fig. 830) begins on the plane of the erest of the left 
ilium, and thence usually passes down to within an inch and a half of the inguinal: 
(Poupart’s) ligament, bends sharply toward the middle line, crosses the 
magnus muscle, dips into the cavity of the true pelvis, rises to the brim 0 
right side, and thence curves backward, downward and inward to about the 
sacral vertebra at the median line, where it becomes continuous with the rectum. 
Tt is 14 or more inches long. For its uppermost three inches it has @ serous 
covering on its front and sides only, except in those eases where the 
colon has a mesentery ; but below this it has a mesoculon in its entire length. 
The sigmoid mesocolon is much longer in the middle portions than toward 
ends, imal attachment crosses the psoas, passes in front of the bifi 

be iliac arteries wand then runs downward to the third segment of 
ameter of this part of the intestine ix Jess than that of the pre- 
onstantly, though gradually, diminishes toward its lower end.” 

nds are continued on the sigmoid colon for most Of its 

‘nd is approached, those which are behind out and 

he last part the anterior has extended sidewise, and joined 

its fellow rectum begins with a uniform outer layer of its musealar 
tunic. 


* 
i 


| 
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Fio, £22.—Sigmoid colon and rectum, front view. The broken lines indicate the situation of the con- 
cealed part of the sigmoid colon, ‘The «mall intestine is drawn away, and the anus ie turned forward. (Textat) 


EXTERNAL ILIAC ARTERY 
EXTERNAL ILIAC VIN 






ANTERIOR CRURAL NERVE 


ea 
BCIATIC NEAVE 


UNVERION GLUTEAL ARTERY! iwYERNAL PUBIC ARTERY 


Fis, S8i—Hortzontal section three inches below the sacral promontory. ‘The upper surface of the lower 
segment. (Testat.) 
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THE RECTUM. 


The rectum (Figs. 834, 835) begins at the point where the large intestine 
ceases to be provided with a mesentery, that is, in general, at the front of the 
third sneral vertebra in the middle line. Its name, which means “ straight,” ix 








Fra. *34—Sagittal seotion of the ower part of a male trunk, the right segment. (Testut.) 


made Jess absurd by the adoption of our present plan of delimitation of the intes- 
i n this region, than it was when this segment was made to start at the saero- 
int; for then it rooked from every point of view, while now, when 
looked at trom in front, it comes near deserving its title. 

It ocenpies the middle line, and is divided into an upper part, whieh is fir- 
nished with a covering of peritoneum, and a lower, which is not. The # 
part, about three inches long, extends from the third sacral vertebra to the tip of 
th and its shape conforms to the curve of these bones, to which it ix 
attached behind, ‘The /ower part, shorter than the upper, is continued with the 
same dorsoventral curve, and terminates in a forward pouch, which is elose 
to the prostate gland in the male and to the lower part of the vagina in the 
female. 































CVX, 
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If the lower opening of the alimentary canal were made at the end of this 
uch, and in the line of its curve, the anus would be situated in the male just 
hack of the attachment of the scrotum and in the female near the yaginal entrance. 
‘The curve of the rectum, thus extended, would present an even sweep from its 








Fic. 8%5~Sagittal section of the lower part of a female trunk, right segment, (Testut.) 


upper to its lower end. The opening, however, is not thus placed, but is located 
in the under side of the rectum, considerably to the rear of its blunt end. The 
part of the intestine in front of this opening is called the rectal ampulla. 

The muscular coat is thick and strong at all points, and consists of two layers, 
the external being the longitudinal, the ernal the circular, and both evenly 
spread, 

‘The serous tunic covers only a portion of the first part, and none of the second. 
This coat is most extensive in front, and is absent behind ; and the line at which 
it leaves the gut slopes from above downward and forward very rapidly. It is 
reflected onto the bladder in the male, and the vault of the vagina and the uterus 
in the female. The peritoneum may extend down upon the rectal surface of the 
bladder to an inch above the prostate. Where there is no serous coat the rectum 
is covered with strong areolar tissue. 

The mucous membrane is thicker and denser than that of the eolon, and its hue 

“8 
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deepens to a decided red in the lower part. Tt usually presents from one to three 
permanent transverse folds, plicer recti (Houston’s valves), which may go a third 
of the way around the lumen, The most constant of these shelves is near the 
lower part of the bladder, and extends dorsally about half'an inch. At the margin 
of the opening from the rectum to the anal canal are fiye or six small crescentic 
loops, semilunay valves (Fig. 836), separated by vertical ridges, the anal columns, 
upon which are little protrusions due to hemorrhoidal veins. 


OULGES OF HEMOR: ANAL IBEMILUNAR vaLvE 
RHOIDAL VEINS CANAL 


Fis. Sti —The anal canal and Jower part of the rectam, Inid open. (Test) 


Blood-supply of the Large Intestine,—The rectum receives its blood from the 
superior hemorrhoidal branch of the inferior mesenteric artery, the middle hemor 
rhoidal of the internal iliac, and the inferior hemorrhoidal of the pudic, The 
other parts of the large intestine are supplied by the inferior and superior mesen- 
teric. The veins are the inferior and superior mesenteric, which empty into the 
portal, The lymphatics are similar to those of the small intestine, and this, also, 
may be said of the nerves. 


THE ANAL CANAL. 


‘The anal canal (Figs.834—836)is the channel by which the rectum is placed incon- 
nection with the external surface of the body. It isan inch long, and runs down- 
ward and backward. It is lined with a membrane, which is mucous at the uj 
end, cutaneous at the lower, and a cross between the two elsewhere. Outside of 
this lining is an embracing muscle, the infernal sphineter, composed of bundles 
of smooth fibres, arranged circularly. The lateral walls of the tube are in con- 
tact, and the lining membrane is disposed in small, longitudinal folds, The 
distal aperture is the anus, and around it the skin is dark brown, and puckered 
in ra ing line 


ive canal bud-like processes grow out from 

come glands, furnishingrabundant secretions, 

be through ducts. These glands are the silie 
rer, and they will now be considered in the onder 
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THE SALIVARY GLANDS. 


The salira is a compound fluid, resulting from the mixture of the seeretion= 
of a number of glands, which discharge their produets into the mouth. There 
are many mucous glands, two collections of which on each side require mention, 
One is at the hind part of the oral portion of the tongue, at the side and below, 
and is called the gland of Weber (Fig. 837, Gu. w.). The other is near the under 
side of the tip, and is known as the gland of Blandin (Fig. 837, Gu. B., and Fig, 
800). The so-called salivary corpuscles are derived from the tonsils, But the 
great volume of the saliva is furnished by three pairs of glands—the parotid, the 
submaxillary, and the sublingual. Of thao the first produces a watery (serous) 
secretion, the third a glairy (mucons) one, and the second a fluid which is between 
the two others in consistency. 


The Parotid Gland. 


The parotid (“near the ear”) gland (Fig. 837) is the largest salivary gland, 
and is situated in the side of the fa eerie from the zygoma to the angle of 





Fie. i7.—The salivary glands. The right half of the body of the mandible has been removed. GL. Wy, 
gland of Weber. GL, B., gland of Blandin. (Testut.) 


the mandible, and from the external auditory meatus and the sterno-cleido-mastoid 
muscle forward upon the masseter, dipping deeply between the ramus and the 
mastoid, and pu es. It is bound down by 

a fibro-museular tube, lined 
with mucous membra ed, leaves the gland at 
its front border, and pa: forward horizontally about three-quarters of an 
below the zygoma for two and a half inches. On reaching the anterior margin 
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of the masseter, it turns mesially, and perforates all of the buccal layers, Cee 
the mucosa, on the outer surface of bail it then courses forward until 
reaches a point opposite the second upper molar tooth, where it pierces the 
membrane, and ends in a contracted orifice. Usually an a 
glandula socia parotidis, lies above the first part of the duct, and pours its 
secretion into it. 

The parotid gland is in close relation with many important structures, In 
its substance the external carotid artery divides into the internal maxillary and 
the temporal, and these give off branches before emerging from the gland; the 
temporo-maxillary vein is formed and divides ; the facial nerve radiates into its 
branches ; and here are found branches of the great auricular nerve, the aurieulo~ 
temporal nerve, and several Iymph-nodes. On its onter surface are a few lymph- 
nodes, and its deep surface is close to the internal carotid artery, the in 
jugular vein, and the ninth, tenth, and eleventh cranial nerves. Tt 
ward to the glenoid fossa, and downward to the stylo-mandibular ligament, by 
which it is parted from the submaxillary gland. Its blood-supply is derived 
from branches of the external carotid, its veins run to the temporo-maxillary, 
its lymphatics empty into the upper deep cervical, and its nerves are derived 
rors the facial, auriculo-temporal, great auricular, and carotid sympathetic 
plexus. 


The Submaxillary Gland. 


The submaxillary gland (Fig. 837) is about a third as 1: as the i 
Tt is aed ina chamber of the deep cervical fascia, wal bala the Y of 
the mandible, and upon the mesial side of its angle, The stylomandibular liga- 
ment rans between it and the parotid, and the mylohyoid muscle separates it from 
the sublingual gland. The facial artery wes its back and upper border. The 
submaxillary duet (Wharton's) is two inches long, runs forward and inward be- 
neath and mesial to the sublingual gland to the side of the frenum lingum, where 
it ends in a constricted orifice, close to its fellow of the opposite side, It lies in 
a part of its course on the hyoglossus muscle between the hypoglossal and lingual 
nerves. 

The submaxillary gland is supplied with blood by branches of the facial and 
lingual arteries. Its nerves come from the submandibular ganglion and the 
sympathetic. 


The Sublingual Gland. 


The sublingual (Fig. 837) is the smallest of the salivary glands. Tt lies upon 
the mylohyoid muscle in the gutter between the side of the tongue and the man- 
dible, forming a long elevation beneath the mucous membrane of this part of the 
floor of the mouth, It has twenty or less ducts, which open for the most as 
directly above the gland, a few perhaps into the duct of the submaxillary. 
sublingual and submental arteries supply it with blood, and its nerves come from 

—All of the salivary glands are of the com- 

sist of lobules, which are held together 

areolar tissue, Each lobule is an aggregation of 

i he globular or tubular saes, constituting 

: °s are so nearly filled with secreting epi~ 

nnel is extremely small. ‘The ducts nearest 

de great stem which finally emerges from the 
gland. 
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THE PANCREAS. 


The pancreas (“all flesh”) (Figs. 838, 839) so closely resembles the parotid 
that it is sometimes called the abdominal salivary gland. In some lower animals 
it is known as the sweetbread. It lies across the front of the first and second 
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Fic. &38—The pancreas, ventral view. The superior mesenteric vessels are seen at the lower part of the 
head. (Drawn from the His cast. F. H. G.) vs me 





lumbar vertebre, and behind the stomach in the epigastric and left hypochondriac 
regions. It is covered anteriorly by the upper of the two layers of peritoneum, 
which go to form the transverse mesocolon. Its numerous lobes are held together 
so loosely that the whole mass is flabby, and can be moulded into shapes 
which are only remotely suggestive of the normal, h was not known until 
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Fic. 839.—The pancreas, dorsal view. ‘The head is seen in the embrace of the duodenum, The portal vein 
and superior mesenteric artery lie behind the neck. (Drawn from the His cast. F. H. G.) 


revealed by modern methods. It is a body of irregular form, flattened from be- 
fore backward, and curved from right to left over the vertebral column. We 
recognize anterior and posterior surfaces of considerable extent, a narrow lower 
surface, an upper border, and right and left extremities. Its right end spreads 
out into a head, which fills the curve of the duodenum, to which it is firmly 
attached. Its left extremity is the fai/, and reaches into the left hypochondriac 
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region, even to the spleen. The intervening jon is the body, and on its hind 
surface is marked off from the head by a ve depression, sometimes called the 
neck, in which are lodged lie pertal vein and the superior mesenteric vessels. 
All of the pancreas except the head is quite movable, 

The color of the gland is pinkish, its weight between two and three ounees, its 
te about six inches, its breadth two inches, and its thickness half an inch or a 
litde ~ Tn infancy and early youth it grows rapidly, and in old age it under- 

atrophy. 

ee palations,—The stomach lies in front of the body of the pancreas, and the 

transverse colon and its mesentery cross the lower end of the head, which is also 

in relation to the superior mesenteric vessels. Behind the gland are the portal 

and superior mesenteric veins, the superior mesenteric artery, the inferior vena 

cava, the aorta, the erura of the diaphragm, the left kidney and  suaprarenal 

sule. Below are the jejunum, the jejuno-luodenal junction, and the splenic flex- 

ure of the colon, Above the neck is the pyloric end of the stomach, and the 

splenic artery runs along the upper margin of the body. At the right the com- 

mon bile-duct lies between the gland and the duodenum, At the left ix the 

spleen. 

aes Structure of the Pancreas (Fig. 840).—Stracturally it is a compound 

acinone gland, consisting of minute tubes, coiled up in little masses, called lobules, 
‘These are bunched together into lobes, and all the parts are 
held in more or less close relation to one another by 
areolar tissue, which spreads ont over the surfaces every- 
where, and is also continuous with that of the immediate 
neighborhood. 

The secretory cells are commonly short cones, whose 
apices point toward the lumen of the tube. Besides these 
are certain cells of spindle-shape, lying against the free 
ends of the first mentioned, and protrading into the bare 
—called the centro-acinous cells. 

‘The excretory ducts at their beginning are fine tul 
consisting of a single layer of flattened epithelium, 

pis: dee lying in ahs ae sane tissue. union oe 
Kt ey ee qeetlon these forms larger ducts, and these in turn join to mal 
ie thee SE, greater size, until a single great banca the 
panereatic duct, results. As the tubes increase in size, a fibrons coat is added 
outside of the epithelial, and this is thickest in the largest duets. 

The pancreatic duct (Fig. 841) runs from the tail to the head, in the very 
centre of the gland, and then bends downward, leaves the pancreas, enters the 
wall of the duodenum in the concavity of its second portion, unites with the com- 
mon bile-duct, and the compound duct perforates the mucous membrane, An 
accessory duct is usually found, springing from the main duct at about the neck 
of the gland, and emptying into the duodenum an inch above the other. The 
duct is composed of fibrous tissue, lined with mucous membrane. 

Development.—The pancreas begins in the embryo as a sprout from the intes- 
tine, and th itl tube and its branches become the ducts of the mature organ, 
the true gland tissue budding from these little stalks as leaves form upon a 


interlobular connective tissue, and, as in all glands, are 
ecreting organism, 

creas are branches of the splenic and hepatic, and the 

onalis from the superior mesenteric. Its nerves come 
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Fig. 11.—Ducts of the pancreas, Part of the front wall of the duodenum is cut away, (Testut.) 


THE LIVER. 


‘The largest and most complex of the append: of the alimentary tube is the 
liver (hepar). Starting as a bud from the duodenum in the second week of 
embryonie it grows with such rapidity that by the second month its weight 
is one-third of that of the entire body, Though not retaining this relative magni- 
tude, it remains as the greatest gland of the body, and the most intricate. 


PHYSIOLOGICAL ANATOMY OF THE LIVER. 


Physiologically considered it is a community of minute livers, all substantially 
alike ; and thus a comprehension of one of them is sufficient to put us in posses- 
sion of the anatomical facts requisite for understanding the functions of the entire 
system. 

We are assisted in our study of the liver by comparing it to a great manu- 
facturing town, made up of a vast numb f shments, each of whieh is 
identical with every ot in its organization, size, facilities for work, and the 

y and quantity of its products. Formerly it was supposed that the only 

ice of the liver was the formation of bile ; and althongh it is now known that 
the secretion of this fluid is only one of s al offices performed by this organ, 
it is convenient for our present purpose to take bile-making as the type and 
representative of the entire group of functions. 


A Typical Lobule. 


We will begin by studying a single factory, that is, a separate lobule of the 
Ever. It isan irregular, polyhedral body, « twelfth of an inch or less in diameter, 
As in every other true gland, the scereting cells are the essential part of the 
lobule, and of these there is a myltitude, packed together so closely that only 
enough room is left between them to permit the passage of the minute vessels and 
nerves. The hepatic calle are the workmen of the factory. To them the materials 
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out of which they are to make bile are brought in the blood of the portal vei, 
Unlike veins generally, the portal divides into a vast number of branches, and a 
network of these encloses the lobule. From these embracing vessels, which are 
very minute, capillaries are sent inward between the cells of the lobule in such 
abundance that cach cell is surrounded by them, and is thas pane supplied 
with blood containing the raw materials which the cell is capable of working over 
into a new product, the bile. The cells having abstracted the stulf rie i 
require in their manufacturing processes, the blood passes on, and, at the centre ot 
the lobule, to which point all of the capillaries converge, it enters « vein which 
runs perpendicularly to the course of the peripheral vessels, and carries the blood 
away from the lobule. 

Beginnings of the Bile-ducts.—The surfaces of the cells are grooved in such a 
manner that the gutters on the adjacent surfaces of two cells fit together and 
make a cylindrical channel ; and into this passage-way, which may be hie 
as a drain-pipe, the bile is poured as soon as it is formed by the cell. 
channels form a network among the cells throughout the lobule, as intricate as 
the plexus of blood-vessels ; and from this network the bile is discharged into 
duets, which ramify abundantly upon the surface of the lobule. 

‘The Supply of Nutrient Blood.—W hen we remember that the blood furnished to 
the lobule by the portal vein is venous, we pesate that, however rich it may be in 
the materials necessary for the making of bile, it is not adapted to the nourishing 
of the lobule ; it does not contain the substances needed for the repair of the 
or the feeding of the operatives. These nutritious and restorative matters are 
furnished by a separate vessel, the hepatic artery, which sends to each lobule 
branches which course over its surface and give off capillaries inward between 
the cells ; and thus another plexus is formed in the lobule. There is not, how- 
ever, a separate vein devoted to the task of removing from the lobule the blood 
introduced by the branches of the hepatic artery ; its capillaries enter the plexus 


of portal-vein capillaries near the centre of the lobule, and the hepatic-artery 
blood mingles with the venous, flowing out with it through the central, per- 
pendicular vein, 

Lymphaties.—Besides the materials of various kinds which are carried away 
from the bile-factory by the channels already mentioned, there are certain uncon 
sumed nutritions substances and certain waste products, which are removed by 
lymphatic vessels. These originate in irregular spaces in the lobule, form a net- 


work around it, and their current is in the direction of the stream of outflowing 
bile, that is, toward the portal at which the blood is introduced into the liver. 
Finally, there are nerves by which a regulation of the different processes is 

and harmony maintained among them. 


Arrangement of the Vessels. 


As previously remarked, the lobule is physiologically a minute liver—it is 
the hey and the liver itself is merely an enormous a ition of count- 
ed together as solidly as is consistent with the presence of the 
required for its nutrition and the performance of its work. Bat 
: ion of a multitude of lobules necessitates some modification 
h: n given of a single one, The branches of the 
ery, and the radicles of the bile-ducts and 
cribed as ramifying upon the outside of 
are packed together, to be between the 
a number of lobules brings the networks: 
ontact with the similar plexuses on the sur- 
Thus, one set of vessels can be made to 
as upon one side, and this is exactly 
lobules, they receive the name: 
inside of the lobule are called 
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lobular (* within the lobule”), and the same name is applied to the central vein 
whieh carries away from the lobule the blood which is brought to it both by the 
rtal vein and by the hepatie artery 
Fig. 842). The mtralobular veins in 
a given region discharge into a very 
much larger vein, upon whose outer 
surface rest a vast number of lobules ; 
and, therefore, the name sublobular 
(“under the lobule”) is given to this 
kind of veins. These Just empty 
into still larger veins, the hepatic, the 
reater part of them ‘ging to a 
few large trunks, which terminate in 
the infer rena eaea, where it lies 
embedded in the posterior surface of 
the gland, and the remainder of them 
reaching the same destination directly. 
Thus it is seen that the blood 
which enters the portal vein and passes 
through the liver, by way of any 














5 . Kt Hepatic lobule fn tran 
lobule, must traverse the following ing the disinuatien of le bloodetencle orn tucerloons 
vessels in succession: portal vein, Wir yyins: 0) Inttlobular vein sioner ieee 





1d, twigs of tnterlobu- 
in, intralobular capil- '4* vein, yssing to the adjacont lobules, “(Daltan,) 
lary plexus, intralobular vein, sub- 

lobular vein, hepatic vein, inferior vena cava, The nourishing blood passea by 
way of the following vessels: hepatic artery, interlobular artery, its own intra~ 
lobular capillaries, portal intralobular capillary plexus, intralobular vein, sub- 
lobular vein, hepatic vein, inferior vena cava,—its course beyond its own plexus 
being identical with that pursued by the portal blood, 

‘The Hepatic Cells, which are the essential elements in the lobule,—the active 
workers in the bile-factory—are irregular bodies, with flattened sides, and each 
measures about one thousandth of an inch in diameter. They are composed of 
granular protoplasm, have no cell-wall, but each has a single, clear, central 
nucleus. 


interlobular 











The Form of the Liver. 


Although the liver is a solid organ, its consistency is not sufficient to prevent 
its changing its shape materially when it is removed from the body. If placed 
upon a board, its weight so causes it to sprawl in different directions as to pro- 
duce an exaggerated idea of its lateral and antero-posterior dimensions, and an 
inadequate conception of its greatest thickness, When it is made to rest upon 
its upper surface, its mass sags to such an extent that the proper distinction 
between its inferior and posterior surfaces is obliterated, and the two seem to be 
one. ‘To obtain a correct view of the liver, it should be hardened by some pro- 
cess while in its natural relations with contiguous organs. The pictures of its 
surfuces here given have been drawn from a cast of Tt frozen m situ, If the 
student will but remember that the vena cava inferior, which is for some inches 
actually embedded in the liver, always pursues a substantially perpendicular 
course, he will have no difficulty in seeing that the part of the v i 
this great vessel must be behind and not beneath. Vesalius, the f 
anatomy, described and figured the posterior surface in his great folio of 1555; 
but the correct view was lo: ht of, and the grossly perverse presentation has 
been allowed to pass muster without question until yery recent years, and even 
now the hind surfice is not universally recognized, 

The liver is located in the uppermost part of the abdomen, immediately 
beneath the diaphragm, and more on the right than on the left. 
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‘The liver has three suxfaces: an upper, or superior, an under, or inferior, and 


RIGHT LOBE 


Fup, 843.—The Aver; front view, (Drawn fron the His enst, FH.) 


three. Sordeg an anterior, ® postero-superior, and a postero- 
tt. 


tremitics, 0 right, and a left. 


RIGHT LOBE 


evenly to the under 
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where the heart causes a sagging of the diaphragm, and moderately convex at 
the left. It is covered with serous membrane—a reflection of the peritoneum 
—excepting a very narrow strip running from before backward, and marking the 
line along which the membrane from the right side and that from the left meet 
and turn upward, and form the suspensory ligament, which thus divides the 
upper surface into two very unequal parts, a right lobe of extensive area, and a 
ia tobe, which is much smaller. This division of the liver into right and left 
portions is Celie oo the tna aa ae rire also, and is made by a con- 
tinuation upon them of the line marked out by t i it. Thus, 
if « cord is carried directly around the organ in this Sree ne aiit meaty coincide 
on the under surface with the umbilical fissure, and on the hind surface with the 
ductus-venosus fissure. On these surfaces, however, all of the right portion is 
not called right lobe, for certain subdivisions are recognized, upon each of which 
distinctive titles have been bestowed. 

The Under Surface (Fig. 845) is very irregular and unevenly coneave, It is 
divided into right and le! rtions by a groove, which, beginning at a noteh in 
the anterior border, runs Gaekeacd on a line substantially beneath the attachment 
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Fin 46.—The liver, lower surface. (Drawn from the His east. ¥. 11. G.) 


of the suspensory ligament on the upper surface. This groove gives lodgment to 
the shriveled remains of the umbilical vein—an important foetal structure—from 
which fact it is named the umbilical packet The part of the surface at the left of 
this crease is the /eft lobe; that at the right is subdivided into three lobes, by two 
grooves. Near the hind edge of this surface is a broad gutter, which runs later- 
ally from and at a right angle to the umbilical fissure; and from the right end 
of this a wide, shallow depression runs to the anterior border, parallel to the 
umbilical fissure. The first of these is called the traneverse fissure, from its 
lateral direction ; the portal fissure, from its being the opening or doorway at 
which vessels, ducts, and nerves pass into and out of the viseus ; and sometimes 
the hilum, a name often given to similar inlets in other glands. The second 
groove is named the gall-bladder fissure, from the reservoir of the bile, 
which occupies it. Between the umbilical fissure at the left, the portal fissure 
behind, the gall-bladder fissure at the right, and the anterior border in front, is a 

narish area, which is called the quadrate lobe, from its shape. At the right of 
the gall-bladder fissure is a large, uneven area, the right lobe. Behind the left 
portion of the portal fissure appears the lower edge of the Spigelian lobe, the 
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main ion of which is visible only from behind. Finally, a narrow ri 
behind the portal fissure connects this inferior border of the Spigelian lobe 
the right lobe, and is dubbed the caudate lobe, from its fancied resemblance to the 
tail of an animal. Abont one-half the area of the right lobe at the front and 
right is notably concave and receives the hepatic flexure of the colon, At the 
left of this, and obliquely behind the gall-bladder, is a small impression in whieh 
a knuckle of the duodenum is located ; behind both of these areas is a some 
what rhomboidal hollow which is occupied by the upper end of the ri, ; 
ney ; and dorso-mesially from the last is a dimple in which is lodged the right 
suprarenal capsule. A’ considerable part of the surface of the left lobe is eon- 
eave and fits the bulging fundus of the stomach; but there is a prominent pro- 
tuberance at the right and behind (the tuber omentale) against which lie the gastro- 
hepatic omentum, and the smaller curvature of the stomach, 

‘The Hind Surface (Fig. 846) presenta two parallel, vertical grooves: one, 
narrow and shoal, connecting the umbilical fissure of the under surface with the 


ouerus-venosu 
FISSURE 


Pio. M6.—The liver, puterior surfhce. A part of the under surface fx seen from tho rear view, and 
shown merely in outline. There ts no serous tunic on Lhe area marked RIGHT, or on the shaded ated at 
left of the Spigelian lobe, (Drawn from the Hiseast. FH. G.) 


posterior end of the space between the two layers of the suspensory ligament an 
th side, and containing the shrunken remnant of the ductus penosue of 
broad and deep, corresponds to the gall-bladder fissure of 
wer end is separated from it only ie breadth of the 

cl 


shes a spacious lodging for some inches of the vena cara 
n by the names of the structures whieh are 
m lies a rectangular space called the Spigelian 
seen on the inferior surface, and whose upper is 
the of the vena-cava fissure is the Linge, convex 
juctus-venosus fissure is the left lobe, small in 
pe at the right, and rapidly tapering at the left 

ly continuous around the Teh 
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Borders of the Liver. 


‘The Anterior Border separates the upper and under surfaces in front. It is 
thin, sharp, and bevelled at the expense of the inferior surface. It is con- 
tinuous around the right and left extremities of the viscus with the postero- 
inferior border. It is slightly notched at the beginning of the umbilical fissure, 
and more widely so where the gall-bladder touches it. 

The Postero-inferior Border separates the hind and under surfaces. It is well 
defined, except upon the left lobe between the Spigelian lobe and the place where 
the posterior su is lost in the margin. 

The Postero-superior Border, that between the hind and upper surfaces, is 
marked far less distinctly than the others by any conformation of tie sub- 
stance. At the left of the vena cava the upper end of the Spigelian lobe and a 
ridge from it to the beginning of the posterior margin indicate sufficiently the line 
of separation ; but on the other side of the vein the dome-like superior surface 
of the right lobe slopes without break to the back of the organ. There is, 
however, a line along which the serous covering of the upper surface is reflected 
to the hind wall of the abdomen—a line seen with equal distinetness from above 
and from the rear—and this is taken as the natural delimitation of the surfaces 
in question. 


The Extremities of the Liver. 


The Right Extremity is massive, evenly convex above, and terminated below 
by a sharp edge, which is bevelled at the expense of the under surface. 

The Left Extremity is thin, flattened horizontally, convex above, concave 
below, and margined by a very distinct edge. 


Tunics of the Liver. 


The liver is closely invested by a delicate areolar membrane, which is reflected 


inward at the portal fissure upon the vessels and ducts passing through this open- 
ing, and encloses them even to their interlobular ramifications, This wrapping 
of the hepatic tubes is known as the eapsule of Glisson, Tt is not found in con- 
nection with any vessels of the hepatic vein series, beeause it ceases between the 
lobules, and at least half of the diameter of each of these bodies intervenes 
between the interlobular space and the intralobular vein, which is the initial root- 
let of the system of hepatic veins. These last vessels are, as it were, channeled 
in the substance of the liver, and are sv intimately adherent to it that, unlike 
most veins, they show no tendency to collapse, when cut across. The walls of 
the branches of the portal vein, on the other hand, tend to fall together when 
severed, the investment of areolar tissue not holding them open. The fibrous 
coat of the liver is most distinct at the areas over which there is no serous mem- 
brane. 

Like most other organs in the abdomen the liver has a serous tunic, derived 
from the peritoneum, From the small curvature of the stomach there passes to 
the portal fissure the double peritoneal layer which is known as the gastro-hepatie 
omentum, one layer coming from the front, the other from the hind surface of 
the stomach. The anterior of these spreads out upon the under surface of the 
liver, tarns up over the anterior border and the two extremities, and then covers 
the upper surface, except small areas at the back edge of the right and left lobes, 
and except, also, where the membrane which comes from the right end meets that 
from the left. Here a very narrow strip of surface, widening into a triangular 
area behind, is left bare ; and on each side the membrane is reflected upward to 
the diaphragm, on reaching which the layers turn to the right and left respect- 
ively, and line its under surface. This double membrane ts prolonged forward 
and downward to the anterior abdominal wall as far as the nayel, and in the free 
edge (the hind border) of the part of it below the liver is included the obliterated 
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umbilical vein. Thus is formed the ligament, a sickle-shaped strac- 
ture, with the round ligament in that part of its cutting edge whi ij 
Fev pevond™the eulanior “waar Ua 
liver (Fig. 847). 
hep ‘The posterior layer of the gastro~ 
patie omentum an out 
the hind surface the ives bat 
does not nearly cover it, the back of 
the right lobe being entirely bare. 
‘This layer is reflected onto rear 
wall of the abdomen, alo 
ular line, extending from just above 
the lower end of the right lobe be~ 
hind, along the postero-inferior bor- 
der to the vena cava, in front of this 
vessel, up by its left side, and then 
on the upper surface of the lett lobe 
slightly in front of its posterior mar- 


ft in, thus constituting the lower 
porttenipaptitoadtt We Tre ttakesSdan:. fon of the coronary ligament 


wall. (Ff. H.G) 5 . 
upper portion of this large ligament 
is made by the corresponding reflection of the serous membrane from the upper 
surface. 


Supports of the Liver. 


‘The liver is held in place by various agencies. Probably the most important 
of these is its intimate Macpeet with the oon cava inferior. This great vessel, 
passing upward to the heart, is closely adherent to the back wall of the abdomen, 
1s deeply lodged for some inches of its upper portion in the substance of the liver, 
and receives from this vi the few great and many small hepatic veins, some 
of which come to it from a distance of nearly two inches. The su d 
by the underlying hollow viscera—the stomach and bowels—is not to be ignored. 

isually these are te to a considerable extent by gas, and thus act as a sort 
of air-cushion upon which their bulky associate can repose. The fibrous cord, 
which results from the atrophy of the umbilical vein of intrauterine life, and is 
known as the rownd ligament of the liver, does something in steadying the organ. 
Its upper part is firmly fastened in the umbilical fissure, from the “Front end of 


which it Uae down, close to the anterior abdominal wall, enclosed in the free 


edge of the falciform ligament, and terminates in the navel, with the cicatricial 
tissue of which its end is fused. Finally, there are four ligaments formed by 
folds of peritoneum, Of these the superior has already been described in connee 
tion with the serous tunic. It is called suspensory, because the liver seems to 
hang from it; broad, in comparison with its fellows; and faleiform, from its 

resemblance to the blade of a sickle. The coronary ligament is so named 
it encloses or crowns an area, which results from the backward reflection of the 
| serous covering of the upper and under surfaces to the hind walls of the abdo- 
ment is short, and its two layers come together at the right and 
st beyond each of the points of junction of these layers and 

m there is a small, triangular, double fold of 

nd the diaphragm, and can be best seen by drawing 
muscle away from the viseus. ‘These are the /ateral liga- 


ssels of the Liver. 


The vesse . : portal vein, the hepatic artery, the | 
veins, and | t two of these pass from between the: 
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of the gastro-hepatic omentum into the liver at the transverse fissure, their 
branches are embraced by the capsule of Glison, and they are distributed as has 
been already stated, the one contributing material upon which the hepatic cells 
are to act, the other furnishing nourishing blood to the various structures of the 
liver. The hepatic veins receive the blood from the capillaries both of the portal 
vein and the hepatic artery, and discharge it into the ascending vena cava, 

The (ymphaties of the liver are both deep and superficial, The deep are 
divided into a set associated with the portal vessels, and a set accompanying the 
hepatic veins. The former emerge through the portal fissure, and pass through 
the hepatic nodes on their way to the celiac ; the latter empty into the vena- 
caval nodes. The superficial lymph-vessels of the under surface are tributaries of 
the hepatic nodes, while those from the upper and hind surfaces drain into the 
anterior mediastinal and vena-caval, 

he werves of the liver are derived from the left pneumogastric, and from the 
solar plexus, the latter being distributed mainly to the hepatic artery, though to 
some extent to the portal vein. 

‘The areolar tissue (capsule of Glisson) between the lobules furnishes an elas 
tie bed for the interlobular structures, and constitutes a series of channels, called 

canals, exch containing a branch of the portal vein, a branch of the hepa- 
tie artery, a lymphatic radiele, a tributary of the bile-duct, and a branch of a nerve, 


The Bile-ducts. 


The minute, intralobular bile-channels empty into delicate interlobular tubes, 
lined with very thin cells, which are continuous with the bile-secreting cells. 
These ducts unite and form larger tubes, lined with columnar epithelium, and 
constitute an interlobular Mexus. Passing toward the portal fissure in the cap- 
sule of Glisson, they attain yreat size, and present a distinct mucous lining and a 
thick fibrous coat, in which are many circular and longitudinal bundles of smooth 


muscular tissue, irregularly disposed, One trunk from the left and one from the 
right unite in the portal fissure and form the hepatic duct, which runs two 
inches downward and to the night, and there joins the eystic pallbiitder) duet, 


thus forming the common bile duct (ductus communis chotedoei 
three inches long, which passes downward and 
backward to the second part of the duodenum, 
where it pierces the museular wall of that bowel, 
rans in the submucous space for a half-inch or 
more, and opens in conjunction with the pan- 
ereatic duet into the lumen of the duodenum, 
about four inches below the pylorus. The 
tro-hepatic omentum encloses the hepatic du 
and the upper part of the common duet, the 
lower part of the latter running between the 
pancreas and the duodenum. 


us), a tube about 


The Gall-bladder. 


The gall-bladder (vesiea fellea) (Fig. 848), the 
reservoir of the bile, is a pear-shaped bag, nearly 
four inches long, an inch and a half wide,and with 
acapacity of rather more than an ounce. Itliesin 
the wide fissure to which it gives its name, some- 
times projecting a little heyond the front margin 
of the liver, covered on its blunt (forward) end, Fin, Sika yeti Buel Ba gection, 
its sides, and its under surface by serous mem- with tirt of the eall-bindter, hepatic arid 
brane, which is stre ross from the right Smo" Mle suet, (Testut) 

. F i] Y 

lobe he quadrate. ccasionally it has a complete serous investment of peri- 
lobe to the quadrate. Oc lly it h pl f p 
toneum, and then hangs suspended by a mesentery. Its principal coat ix com- 








ee 


posed of condensed areolar tissue, in whieh are irregularly disposed many 
bundles of unstriped muscle. The lining of mncous membrane a 

comb appearance. The tube of discharge, the cystic duet, about an inch long, 
has a strocture like the other bile ducts, but presents the peculiarity of a number 
of oblique folds of its mucous membrane, which project into the bore and «i 

the thread of a screw. All through the large bile ducts and in the gall-bl € 
there are mucus-sec lands, 

The blunt end (fundus) of the gall-bladder presents at the abdominal wall 
below the ninth costal cartilage, just outside of the external edge of the rectus 
bladder are the transverse colon and the duodenom— 
possibly the pyloric cad of the stom: 

Size and Weight of the Liver.—The adult liver measnres 10 or 12 inches from 
end to end, 6 or 7 inches fore-and-aft, 3 or 4 vertically in the thickest part. Its 
weight is from three to four pounds. Its weight relatively to that of the entire 
body varies enormously at different periods, being one-third when the embryo is 
two months old, and one thirty-sixth or less in middle life. It diminishes in size 
and weight as old age creeps on. It is brownish-red in color, often presenting # 
mottled appearance. It is firm to the touch, but rather friable; and, when torn 
across, the exposed surface is seen to be distinctly granular on account of the 
presence everywhere of the lobul 

Situation of the Liver (Fig. 849).—The position of the liver in the right hy 
chondriac, epigastric, and left hypochondriae regions is not entirely neh 
but is modified by a number of circumstances, particularly by respiration, the 
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Fro. 849. Coronal section of trunk, showing relations of thoracic and abdominal viscera. Fromt austact 
em 


of rear se) (Testut,) 





attitude of the body, the distension or emptiness of stomach and colon, and the 
tightness of the clothing of the thora To these influences, which are not 
pathological, may be added various others, which result from disease. Tin fireed 
Inspiration the dome of the right lobe may he driven down to the level of the - 
ninth thoracic vertebra; in forced expiration it may rise as high as the upper 
border of the eighth thoracic vertebra. If a knife were to be inserted horizon 
tally into the thorax on the plane of the fourth eosto-chondro-sternal junetion, 

» likely to shave the summit of the hepatic dome. This gives one a goed 
ness of the encroachment of the abdomen upon the space 
the lower margins of the thorg 
ing to the chest cavity. 
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Relations of the Liver.—The liver is in relation above with the diaphragm, 
which separates it from the heart and lungs, the first of these organs making its 
position apparent by a shallow depression on the top of the left lobe, and the 
others, more yielding in their nature, indicating their location by the great bulges 
which they permit the liver to make into their under surfaces. “Its upper surface 
is also in contact with the anterior wall of the abdomen above a line drawn from 
the ninth costal cartilage on the right to the middle of the eighth on the left ; 
for this surface slopes markedly forward and downward, and justifies the name 
which is sometimes given it—the antero-superior surface. The anterior border 
at the right nearly coincides with the lower margin of the chest-wall. The 
Spigelian lobe lies against the right crus of the diaphragm, opposite the tenth 
and eleventh thoracic vertebre. The right lobe rests on the colon at the hepatic 
flexure, the right kidney and suprarenal capsule, and the duodenum. The quad- 
rate lobe is above the pylorus and the duodenum. The left lobe lies on the 
stomach, 

Partial Summary.—Some of the pencil facts of gross, hepatic anatomy may 





be tabulated for mnemonic purposes as follows : 
Umbilical Fissure ) 
Gall-bladder Fissure on under surface. 
Five Fissures Portal, or Transverse Fissure if 


Ductus-venosus Fissure 


Vena-cava Fiesure on hind surface. 


Left. 
: Right, subdivided into 
Five Lobes uadate \ on under surface. 


Spigelian on hind surface. 
Branches of Portal Vein. 


Five Sets Branches of Hepatic Artery. 
of Radicles of Hepatic Veins. 
Vessels Bile Duets. 
Lymphatics. 
Suspensory, Broad, or Falciform. 
Coronary. 


Five Ligaments { Right Lateral, or Right Triangular. 
Left Lateral, or Left Triangular. 
Round—obliterated Umbilical Vein. 


THE PERITONEUM. 


In the preceding descriptions of the abdominal digestive organs it has been 
necessary to make frequent reference to their serous coat. In every case this 
covering is a part of the peritoneum; and, although one organ which is com- 
pletely invested, and several which arc only partly clothed by it, are yet to be con- 
sidered, it seems best at this stage to present an account of this great mem- 
brane as a whole. 

It may be well for the student to refresh his memory by referring to what is 
said of serous membranes in general on page 66, and of the development of the 
intestines on page 88. 

The peritoneum is by far the most extensive and most complicated of the 
serous membranes. Its extreme complexity is due to changes in the position of 
the viscera in their development, and to obliterations which have taken place on 
account of the adhesion of certain apposed surfaces. It does not mect all of the 
requirements of a typical serous membrane, because in females it is not a shut 
sac, there being a continuity of its surface and that of the mucous membrane 
lining the oviduct, and, consequently, a communication between its cavity and 
the surface of the body. 

a” 


J Peritoneal Folds. 
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Between it and the parietal stractures which it lines is a variable amount of 
areolar tissue called subperitoneat, sometimes containing fat-cells. ‘This permits a 
degree of motion of the peritoneum upon subjacent parts. ‘The conneetion 
between the serosa and its viscera is usually much closer. The appendices epi- 
ploiew have been deseribed in connection with the colon, - 

The viscera are connected to the abdominal purietes and to each other by folds 
of peritoneum. ‘These have received various names, as mesenteries, omenta, and 
ligaments. 


Mesenteries. 


A mesentery is a double fold of peritoneum, enclosing the vessels, nerves, ete., 
devoted to 4 portion of intestine, Brecifieally, and always when used alone, the 
name refers to the mesentery of the small intestine, deseribed on page 737; but 
the term is often employed ina Jarger and generic sense to indicate a similarly 
constituted structure, attached to any n. ‘Thus, we may speak of the mesen- 
tery of the gall-bladder, seen in cases where this reservoir, instead of being held 
close to the liver, as is usually the fact, Mies away from it at some little distance, 
depending from a double, serous fold, which encloses its vessels and nerves. 

he mesenteries of portions of the large intestine are called be apecits names, 
as transverse mesocolon, sigmoid mesocolon ; and exceptionally we an i 
mexocolon, or a descending mesocolon, "The mesentery of the vermiform appendix 
is called the mexenteriolum (“ the little mesentery”). " 

‘The Mesentery proper extends from the left side of the second lumbar verte- 
bra obliquely downward to the right iliac fossa. The transverse mesoeolon 
crosses the abdomen horizontally at the level of the second portion of the duode- 
num. The sigmoid mesocolon begins in the left iliac fossa, passes downward and 
to the right until it reaches the middle line of the sacrum, in which it then 
downward to the third segment. The oceasional ascending mesoeolon lies beliind 
the portion of intestine to which it belongs, and the same is true of the descend- 
ing mesocolon. 


Omenta. 


Omentum (epiplodn) is a term applied to a fold of peritonenm connecting the 
stomach with some other viscus. 

‘The gastro-hepatic (‘‘stomach-liver”’) omentum or smcll omentum extends from 
the small curvature of the stomach and the adjacent first part of the duodenum to 
the portal fissure of the liver, and encloses the tubes which enter and leave this 
opening (Fig. 822). 

‘The gastro-colic (“stomach-colon”’) omentum or great omentum (Fig. 850) con- 
nects the great curvature of the stomach and the adjoining first part of the 
duodenum with the transverse colon. This omentum is far more voluminous 
than is necessary to establish « bond of union between the stomach and colon: it 
I 1 in front of the mass of small intestines like an apron, and car- 

ices of its structure an amount of adipose tissue, which varies 
of the individual. This protective organ, so serviceable 
yarm, justifies the alleged origin of its name, which makes 


(stomach-spleen ”) omentum is a double fold of peritoneum, 


f the stomach, near its left border, backward 


ns below into the gastro-colic omentum, It is 


- 
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Fi0, 8.—The grent omentum as seen from the front. (Testut.) 


Ligaments. 


Other folds of peritoneum, connecting two viscera, or a viseus with the 
abdominal wall, are called ligaments. 

The name hepato-duodenal ligament is sometimes applied to the right, free mar- 
gin of the gastro-hepatic omentum, which conncets the liver and duodenum. 

The ligaments of the liver, which are formed from peritoneum—suspensory, 
coronary, lateral—have already been discussed, 

The lieno-renal (“ spleen-kidney”) ligament, including the lieno-panereatic 
ligament, which is its ventral layer, will be described in connection with the 
spleen, The peritoneal ligaments of the bladder and the uterns will be more 
fittingly treated of in the chapters on the urinary and the reproductive organs. 

The phreno-colic (diaphragm-colon”) ligament, also called costo-eolic, is a 
small fold stretching from the diaphragm near the tenth or eleventh rib of the 
left side to the colon near the spleen, and giving mechanical support to the last- 
named organ. 











General View of the Peritoneum. 


The peritoneum as a whole is to be regarded as a bag, constricted to a mere 
passige-way at one point, 50 that there are formed two cavities, a great one and a 
small one, communicating through a narrow throat. 
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The small sac of the peritoneum lies behind the large sae, and furnishes the 
serous surface for the back of the stomach, the Spigelian lobe of the liver, and the 


VENA CAVA INFERIOR 


fs ye. Sit =p iment Hon to. ose es of the Perea of Minox. to) niet the os ‘ ee eps tee 
noriion oft jcpatic omentum has been ent whet 
Hee MERE Milaplaytag the ctjeets in the front wall of theieamen tie horizontal beck i utge ied 
Hon of the seetion fram witch the next pleture was made.” fTestut.) 


front of the pancreas. The other abdominal viscera have their serosa from the 
great sac. 

The narrow strait between the great and small cavities of the peritoneum is 
called the foramen of Winslow, and foramen epiploicum (Figs, 851, 852). Tt is 
bounded in front by the vessels entering and leaving the portal fissure of the liver, 


WPAAROVAL CAPULE 


MePATIC 
ARTERY 


S2—Tranaverse horizontal section throngh the foramen of Witslow. ‘The lower end of tike Spigetian 
lobe hes been konved off ead the upper surticc ofthe piven ianoves, Tleseue) 


behind by the vena cava inferior, above by the caudate lobe of the liver, and 
below by the duodenum, It is large se to admit two fingers. 

The Small Sac of the Peritoneum (Figs. 853, 854).—In the embryo the small 
sac reaches at first bat little lower than the stomach, forming the inner layer of 
the mesogastrium, the fold which connects the stomach with the dorsal wall of the 

but afterward it enlarges rapidly by extension downward, and forms a 
jangs from the great curvature of the stomach in front of the in- 
ntracts adhesion to and blends with the front part of the serous 

erse colon, thus establishing a connection between the stomach 
my colic “omentom, on account of the organs 
at omentum, because it is so much langer than the gastro- 
ait the name “cavity of the great omentum ” is synon~ 
peritoneum.” 

become adherent to the colon, but its posterior 
d menged with the anterior (upper) mbites 

mate is this connection that this part of thy 
tirely sur y ar wall of the sac. Further 
» betwe f the pouch which are below the level 
lon 7 ‘oceurs at many points, and the fourlayered 
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apron is converted into a coarse lace-work, in whose meshes a considerable deposit 
of fat appears, 





Pio, So —Dingram of a sagittal section of the Fiq, %1.—Dingram of a sagittal section of the abdo- 
abdomen of an embryo, showing the reflections of "men of an adult, showing the growth of the small 
the peritoneum In the'great cavity and the small cavity, and the application of its rear wall to the trans: 
cavity, (Testut.) Roses, CoeeT and ‘masocalon. Compare with: precoding 

igtite. (Testut 





/ 


It is useful to trace the course of the peritoneumyat different planes in order 
to obtain a comprehension of its cgntinuity, the relations which it sustains to the 
abdominal viscera, and the relations whieh it maintains between them, 


Small ~ Lymphatic Vena cava Ascent 
Gitedine "node 'iyenor” “soln 





Pio. 88.—Conrse of the peritonoum, ax seen In a horizontal section above the Hine crests, Sembdiagram- 
matic. (Tillaux.) 


If we make a horizontal section of the abdomen a little above the iliac crests, 
and inspect the upper su: of the lower segment, we shall obtain such a view 
as is presented in the semidiagram, Fig. Beginning at the descending colon, 
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on each side of this a ridge, sloping down and ou 
eaused by the obliterated hy 
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ments, In the angle between the epigastric vessels and the inguinal li, t is 
a slight depression, the external cena fossa, marking the neal abdominal 
ring, the beginning of the inguinal canal’; in the nee between the hypogastric 
ridge and the inguinal ligament is the middle inguinal fossa ; below this, toward 
the side and beneath the inguinal ligament, is the femoral fossa ; and between the 
urachus and the hypogastric artery is the internal inguinal fossa, 

If we trace the peritoneum vertically, beginning on the superior surface of 
the liver, we pass down to its anterior border, bac and upward on. its inferior 
surface to the portal fissure, where we come in contact with the small omentum, 
which guides us downward to the front of the stomach, Passing. over which we 
reach the anterior surface of the See omentum, and this, being followed over its 
lower edge and posterior aspect, leads to the transverse colon ; eee beneath the 
transverse mesocolon the course lies upward and backward to the third part of the 
duodenum, where an abrupt change of direction occurs, and the membrane is traced 
downward over the mesentery and jejuno-ileum, and back on the other side of the 
mesentery to the hind wall of the abdomen, which is again left to form the serous 
part of the sigmoid mesocolon and the outer tunic of the sigmoid colon, After 
this the course is different in the two sexes. In the male the peritoneum goes from 
the rectum to the bladder a short distance above the ieee gland, forming the 
recto-vesical pouch, covers the superior surface, and thence extends to the front 
abdominal wall. In the female it passes from the rectum to the upper extremity 
of the vagina and the uterus, forming the recto-vaginal or recto-uterine pouch, called 
also the eul-de-sae of Douglas ; then covers the supravaginal part of the uterus, from 
which it extends to the bladder, and then to the anterior wall of the abdomen, 
Its course upward requires no especial mention, other than that already given it, 
until the navel is reached. Above this there runs upward and wlightly to the 
right a ridge which ends above at the anterior border of the liver, and encloses 
the round ligament of the liver. At the sides of this elevation the peritoneum is 


traced smoothly over the anterior belly-wall and onto the under surface of the 
diaphmgm, from which it turns to the upper surface of the liver, where the 
excursion was begun. 

Variations from these two sia tracings occur, as the planes of the sections 


are made in different directions; but these examples give a correct idea of the 
chief features of the peritoneal complications. 


Retroperitoneal Fossa. 


At certain places the peritoneum is marked by the presence of one or more 
erescentic folds, bordering the openings of distinct pouches or fosse, which are 
of practical interest as being the sites of retroperitoneal herniw. They occur in 
the regions of the duodenum, the sigmoid colon, and the emeum. 

About the duodenum, three of these pits are recognized. The most common 
is the inferior duodenal fossa, situated in the lower and external portion of the 
fourth part of this intestine, its mouth directed upward. The superior duodenal 
fossa, also in connection with this part, opens downward, its orifice facing that of 
the inferior fossa. Both of the preceding are frequent. The dwodenojgjunal 
fossa is rare. It begins on the back of the jejunum, and extends upward to the 
duodeno-jejunal junction. 

The intersigmoid fosse begins in the left iliac fossa at the proximal part of the 
sigmoid mesocolon, and runs upward behind the peritoneum of the dorsal abdomi~ 
nal wall, 

In the eeeal region a number of fosse may be found, of which the most 
important is the postewcal fossa, which extends upward behind ewcum and 
ascending colon for a variable distance. It may include the proximal part of 
the appendix vermiformis, and cause annoyance in operations upon this organ. 





THE ORGANS OF RESPIRATION. 


By F, H, GERRISH. 


PHYSIOLOGICAL ANATOMY. 


‘Ree isa dual funetion, consisting of the simultaneous expulsion 
of certain waste matters and spprepeisiion of » nourishing material. ‘The 
substance which is introduced in this process is gaseous, and the things which 
are eliminated are either gaseous or vaporized, The double performance is popu- 
a ee breathing. 
e apparatus necessary for respiration consists of a thin, moist membrane, 
ex on one side to air, and on the other toa moving stream of blood (Fig. 
857). Each of these fluids gains something from, and loses something to, 
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Fis, 817.—Diagram of the essentials of « respiratory apparntus. (F. H.G.) 


other: the air parts with oxygen and takes on a load of effete materials ; while, 
at the same time, the blood gives up certain waste products and appropriates the 
oxygen—the most important item of the body’s income—these various substances 
passing readily through the delicate membrane, which is mucous. 

In different classes of animals the necessary structural conditions are afforded 
in various ways. In some aquatic creatures the respiratory membrane is spread 
over the surface of a plume-like organ that projects from the body and waves 
about in the water, which always contains air (Fig. 858). A more common device 

is that of gills, in which the mucous mem~ 

brane is disposed in layers, between which 

the air-laden water is drawn, being taken in 

at the mouth and ejected at the sides of 

the head. In the tadpole, which lives en- 

tirely in the water, the breathing organs are 

gills; but the frog, into which the tadpole 

develops, has a very different apparatus, 

Gradually the structural peculiarities of the 

anuadis Suimel are inet ae fer “3 the 

= of Menobranchus. ®mphibian are acquired; and, synchron- 
(alton jo Hess tnd sits of Mencoeincht. Cc usly with the shrinkage of the fish-like tail, 
and the growth of the limbs, is observed 

the development of a new breathing-apparatus, unfit for abstracting oxygen from 
the air which is contained in water, but capable of taking the gas directly from 
the ordinary atmosphere. _ It is a sac, wholly contained in the trunk, and into it, 
at brief intervals, a quantity o is drawn, permitted to remain a short time, 
and then expelled by the channel of entrance. This sac is lined with a delicate 


17 
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mueosa, with the attached surface of which a network of capillaries is in contact. 
Tt is a very simple kind of lung, and yet is the type on which the most complex 
respiratory organ is constructed, 

An animal which requires, on account of the rapidity of his tissue-changes, a 
very large supply of oxygen, would find locomotion impracticable, if his respira- 
tory membrane was at the surface, projecting like a tree, or arra like : 
but it is manifest that there is not sufficient room in the entire body for a simple 
sac, whose lining would afford a surface large enough to meet the requirements 
of the ease, The problem presented is that of providing a great extent of sur- 
face within a limited cubic space. It is the same question as that which confronts 
the librarian, whose books are vastly too numerous to be accommodated by the 
entire available area of the walls of the room. He neither appropriates more 

apartments, nor builds an addition to the house; 

but he constructs partial partitions, projecting 

from the walls toward the centre of the room, 

making alcoves of the intervening spaces, and 

thus enormously multiplies the shelving capacity. 

Nature adopts this plan in the lung, ana form- 

ing alcoves at the periphery of the original sae, 

augments its availa! ea wD inereasing 

Fio, 859.1 of frog, cut open, its cubie capacity. jung of the illus 

shore enteral sure: “Calon trates this fet ‘ sectional view (Fig. ony shows 

that the mucosa is folded into partial partitions, between which are litde TeCesses 
around the periphery, all Spenrag: into a clear, central passage. 

The complex lung of man is bnilt upon this type. But the complexity of the 
human lung arises not largely from elaboration of the plan, but from immense 
multiplication of the structure. The great size of the human being and his rela- 
tively greater activity require not a different kind of lung, but a host of lungs 
of the same kind. Therefore, the human lung may well be regarded as a vast 
community of batrachian lungs, with the addition’ of such accessories as the 
immensity of the collection makes necessary. 

‘The aleoves—to repeat the library simile—are called afr-vesicles, alveoli, or air= 
cells—the last name being objectionable on account of the different use of the 
word “cell” in histology. A collection of alveoli around a central hall consti- 
tutes an infundibulum, so called from its funnel-shape. A of closely 
related infundibnla makes a /obule, A great community of a is a lobe. 
Two or three lobes make a /ung. 

In mode of development and general appearance a lobule bears a striking 
resemblance to a racemose gland. ‘The stem of a lobule is an air-duet, and from 
this, within the lobule, branch the more minute tubes, which serve as stems for 
the infundibula, three of the latter often being connected with one of the former, 

The duct of the lobule unites with another of like size, making a larger one; 

is last joins with its equal, and so on progressively until tubes of considerable 
, which cither pursue this method, or enter the sides of those 
5 ally, for each of the two lungs a single tube results, and 
orm a great median-pipe, Beyond this the air-channels do 
ape which is characterized the system up to this 
the pharynx, and the passages of the nose. 
reversed ‘order from the surface of the body to the 


le portions of the pharynx. 


s for each lung. 
tubes, bronchioles) of all sizes from the largest to 
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The nasal passages, as cavities in the skull, are treated of in the chapter on 
osteology ; as olfactory structures, in the chapter on the organs of the special 
senses, The pharynx, being an alimentary as well as a_ respiratory organ, has 
already been presented as a part of the digestive tract. The darynz, which is the 
organ of voice, is the highly specialized upward continuation of the trachea, and 
oe lee would best be deferred until the simpler structures have been con- 
sidered, 

Besides the organs just enumerated, many bones and muscles are needed for 
the performance of the function of respiration in man ; but,as these have already 
been considered in other connections, it is not important to review them here, 

We now have before us an outline of the physiological anatomy of the breath- 
ing apparatus, and are rere to study the structures in detail. This can 
most profitably be done by beginning with the windpipe and proceeding in an 
unbroken course to the air-vesicles, 


THE TRACHEA. 


The trachea (so-called from the Greek word for “rough,” on account of the 
marked inequalities felt on its surface), or windpipe (Fig. 860), is a straight tube, 
situated inthe middle line of the lower and 
front part of the neck and the upper part 
of the thorax, in front of the esophagus, 
extending from the lower border of the 
larynx downward and backward to its di- 
vision in the bronchi, and from the plane 
of the sixth cervical to that of the fourth 
or fifth thoracic vertebra. When the face is 
directed forward, the trachea is a little more 
than fonr inches in length ; but this meas- 
urement may be increased by the forcible 
extension of the neck and diminished by 
sharp flexion, the variation between the 
shortest and longest measurements execed~ 
ing one and a half inch, Ita average 
transverse diameter in the cadaver is four- 
fifths of an inch, the antero-posterior a 
trifle less; but both are minatlee during 
life on aecount of the activity of the mus- 
cular part of the pipe. It is convex and 
rigid in front and at the sides, flat and flex- 
ible behind. 

Relations.—The gullet is behind, ex- 
cepting at the lower end of the trachea, 
where the former bends to the left, and 
thus lets the windpipe rest against the ver- 
tebral column, The thyroid gland em- 
braces the trachea, its lateral lobes being at a 
the sides, its isthmus across the front oppo- crefig,%—Tmehes and bronchi, front view 
site the second, third, and fourth cartilages, 
and its pyramid extending upward on the ventral surface. Some branches of the 
superior thyroid arteries are above the isthmus, and below it are the inferior 
thyroid veins, vestiges of the thymus, and the oceasional thyroidea ima artery. 
The aortic arch crosses the trachea obliquely in its lower part, and of the great 
vessels springing from the arch the ihnichieaepbali and the left common carotid 
are at first in front, the former moving to the right as it aseends, the latter to the 
left. The recurrent laryngeal nerve on each side lies in the groove between the 
trachea and the gullet. The vagi are at the right and left respectively. The 
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eardiae plexus lies at the bifurcation, and on the same plane the superior 

goo cava is the right in front. The right pleura is close putin trachea at the 
right. 

eho framework of the trachea consists of mixed white and yellow fibrous tissue, 
and strips of pure cartilage, the latter being embedded in the front and sides of the 
tube made by the former. The pieces of cartilage are very irregular in shape— 
some being of nearly uniform width from one end to the other, some bi in 
atone end, some having a branch near the middle; but their general direction is 
horizontal, and, seen from the front or side, they produce the effect of nearly parallel 
bands, But they are not rings, though often so called; for they do not encircle 
the trachea, but always end at the border of its flat, hind surface. They vary in 
number from fifteen fo twenty, The highest one is wide and firmly attached to 
the lowest cartilage of the larynx ; the lowest sends a spur downward and buck- 
ward from its centre, between the origins of the bronchi. The fibrous mass in 
which the cartilages are embedded is caused by them to bulge in transverse lines, 
thus being produced the irregularities which give the trachea its name. Caleifi- 
cation of the cartil begins at forty or fifty years of age. 

The flat, hind wath instead of being stiffened with cartilage, is made contrac- 
tile by a continuous sheet of iped muscle which it encloses. The bundles of 
muscular fibres run horizontally, and are attached to the ends of the caalness 
where these exist, and to the fibrous wall in the interspaces. In front of 
muscle are conspicuous longitudinal bundles of yellow fibrous tissue. 

‘The cartilages serve the Pore of preventing the collapse of the trachea from 
external pressure or from sudden internal suction. The necessities of human 
respiration require permanence of the lumen of the pipe, a condition which would 
not be satisfied by a less rigid material than cartilage. The elasticity of the yel- 

tissue permits the considerable elongation which movements of the 
head demand, and ensures perfect restoration and even some shortening beyond 
the average length. The white fibrous tissue gives strength, flexibility, and 
toughness. The muscular tissue in the flat, hind portion causes approximation 
of the ends of the cartilages under nervous stimulus, and diminution of the 
calibre of the tube. 

‘The lining of the trachea is smooth mucous membrane, the epithelium of which 
is columnar, stratified, and ciliated. The deey layer of the coriam is com- 
posed almost wholly of yellow fibrous tissue. ‘The submucous, areolar coat, con- 
necting the mucosa with the fibrous tunic (in which, as has been already said, are 
the cartilaginous and muscular elements), contains many racemose mucous glands, 
the duets of which discharge into the tube. ‘The greater part of these glands are 
in the spaces between the cartilages and in the hind wall. 

The principal arteries of the trachea are the inferior thyroid, its eins are rudi- 
eles of ihe thyroid plexus, its lymphatics are tributaries of the bronchial and 
cervical nodes, and its nerve-supply is derived from the vagus, recurrent la 
and great sympathetic. 

he trachea lies in the midst of an abundant mass of areolar tissue, which is 
so loose as to permit free movement up, down, and horizontally. 


THE BRONCHI. 


he trachea bifureates laterally into the bronchi 4 
ir name from the Greek word for “ throat.” 
“especti _In structure and gen 
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tween the bronchi at the bifurcation is at the left of the median line, They are 
supplied by the bronchial arteries, and by nerves from the pulmonary plexu 

Relations.—The right bronchus has the superior vena cava in front, the vena 
azygos major behind and above. Tt sends a large branch above the right pul- 
monary artery to the uppermost of the three lobes of the right lang. This branch 
is called eparterial (* upon the artery ”), the restof this bronchus being hyparterial 
(* beneath theartery”). The left bronchus has the aortic areh above, the left 
pulmonary artery in front, the gullet, aorta, and thoracic duet behind. It has no 
eparterial branch. 

















THE BRONCHIA. 


‘The air-ducts, leading from a bronchus into the depths of the lung, are called 
bronchia, bronchial tubes, or bronchioles (Fig. 861). ‘The right bronchus gi 





Rigur Lune 


Fi, %61.—Bronehi and bronchioles, ‘The lungs have been widely separated, and tisxue eut away to expose 
the alrtubes. (Testut,) 


three branches to its lung, the left only two. ‘The tubes divide progressively, 
(sometimes dichotomously, sometimes othdrwise), into smaller tabes down to the 
infundibula, the duets of which are about ;}, inch in diameter, Although the 
bronchioles are continuous with the bronchi, as the latter are with the trachea, 
they have a different shape—the bronchi and windpipe being flat behind, all the 
other tubes perfeetly eylindri In other words, the outline of a transverse 
section of every pipe concealed within the lung is circular, while that of those 
which are outside of the lung is convex only in front and at the sides. 

The bronchioles have three coats—mucous, muscular, and fibrous. The 
mucous membrane is everywhere provided with ciliated epithelium, the lashes of 
which beat always toward the larger tubes, thus preventing an accumulation of 
mucus in the air-vesicles, Glands are numerous, except in the very «mall tubes. 
The muscle fibres of the middle coal are transversely arranged, and are relatively 
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most conspicuous in the smallest tubes. The fibrous coat contains not only white 
fibrons tissue, but also many yellow fibres. “It diminishes in thickness as the 
tubes become smaller, and is extremely thin within the lobules. Tn the tubes 
which have a diameter of sy inch or more this coat ix Brena by cartilagin- 
ous plates, not disposed in an annular way, as in the trachea and bronchi, but 
irregularly scattered through the tunic, 

fhe tubes which have no cartilages are also deficient in glands; but their 
lining membrane is kept moist by a smear of mucus furnished by goblet cells. 
The muscular tunic in these minute tubes, although scanty, is important, as it 
possesses the power of narrowing their calibre, and thus diminishing the size of 
the air-current. In asthma the exaggeration of the normal action of this coat is 
responsible for the difficulty in breathing. 


MINUTE ANATOMY OF THE LUNGS. 


Upon the walls of the minute bronchioles little bulges appear, at first rarely, 
but with inereasing frequency as the distal end of the tube is apy . 
Finally the bronchium widens out and terminates in an irregular chamber, the 
sides and blind end of which are closely set with these little protrusions, and we 
have the ultimate and essential part of the respiratory apparatus—w i- 
tulum. The minute blebs on the tubes seem to be the result of an of 
nature to form an infundibulum before all of the necessary conditions are favor 
able. Again and again the attempt is made, always with greater results, and at 
last the whole remainder of the tube undertes the transformation. The 
are the alveoli (air-sacs, air-vesicles, air-cells), The infundibula are not always 


funnel-shaped, as the name implies, but are often very irregular in form. 
Structure of an Infundibulum (Vig, 862),—The framework of an infundibulum 
is very thin, transparent, and composed of tigi tissue, the yellow Peale Air 
a are 


conspicuous, and forming a delicate network. A few smooth muscular 
found between the air-vesicles. Next to this wall is a dense network of eapil- 
lariex, the spaces between which are not as wide as the vessels themselves, 

‘The lining of an infundibulum and its air-vesicles is a delieute epithelinm, 
which is directly continuous with that of ean of oe tubes, It is chi 
composed of broad, fattened non-ciliated cells of extreme thinness, anv 
are scattered here and there little clusters of small polygonal cells, ike those 
which in the foetus form the entire epithelium of this part. The first full ex 
sion of the vesicle by the inrush of air after birth stretches out almost all of the 
cells, but leaves in their embryonic condition the few which, if enla like the 
majority, would make the lining too voluminous. he cells are so thin that the 
blood in the capillaries is separated from the air by so small an amount of tissue 
that the least possible resistance to the passage of gases back and forth is inter- 
posed. At points where the edges of several cells converge are often seen minute 
stomata, opening into ymphi-chanpele of the areolar tissue. 

The free edges of the air-vesicles support a fine arteriole, which twists in amd 
out, now on this and then on that side of the dividing line between two adjacent 
alveoli, and from this tortuous encircling vessel the eapillary network is given off 

¢ ne vesicles. Those portions of this plexus which are on walls 
i have two surfaces exposed to air, one in one vesicle and one in 


infundibula may start from the end of one bronchiole. The 
re gathered into groups of approximately uniform size, which, with 
sels, nerves, and uniting areolar tissne, constitute lobules. The 
of'a lung are more or less pyramidal ; but the others are 
that they have become reciprocally compressed into 
s. 
's areolar tissue, which is abundant in the infan 
in the ly their isolation is’ easy in the former, and 
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even impossible in the latter ease. This interlobular areolar tissue and also that 
between the alveoli after early life are the seat of a deposit of carbonaceous matter, 
doubtless inhaled, and carried by lymph-channels to this tissue and to lymph- 
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Fig. $42.—Dingram of a lobule of the lung. A bronebiole is seen dividing into two branches, one of which 
runs upward and ends in the lobule. in the lobule are four groups of infundibula, At the left are two Infun= 
Aibula the alveol! of which present thelr outer surfices. Next are three infundibula in vertical section, the 
slveoll of each opuuing tnt the comuon pasageway. Upon the ultimate bronehioly of this group are aren. 
Ja the next group the first Infundibalum shows a pulmonary arteriole surrounding the opening of ench alvoo- 
lus, and the second gives the same with the addition of the olose capillary network in the wall of each alveolus, 
The same arrangement of vessels Is sen kn the alveolus upon the bronebiole of this group. Around the 
fourth group is a deep deposit of pigment, euch ay oceurs ny old age, und in the lungs of thoxe wha inhale coal: 
dust and the Itke, On the bronchiole lies # branch of the pulmonary artery (bine), bringing blood to the 
Infundivale for aération. It aleo aupplics nonrishing blood to the tubes and other structures within the 
lobule, Beginning between the fnfundibula are the mdicies of the pulmonary vein (red); a toot of which lies 
upon the bronchiole. The bronchial artery {# shown asa small vessel bringing nutrient blood to the bronchinie 
(outside of the lobule), the artory and vein, and all of thy structures between and around the lobule, No attempt is 
made to show the sustentacular tesue which occupies the spaces within and around the lobule, (P, 4 


nodes, This deposition of pigment makes clear the outlines of the lobules and 
even of the bases of the infundibula. 

Blood-vessels of the Lungs.—'wo sets of blood-vessels are distributed to th 
Inng and to all of its lobules—the branches of the pulmonary artery and those o 
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the bronchial arteries, The latter furnish nourishing blood to the organ; the 
former carry to it venous blood, which is to be aérated, that is to say, to be re- 
lieved of certain materials which are the result of tissue-waste, and to be loaded 
up from the air with oxygen—the most important of the articles of physiological 
Income. 

The pulmonary artery (Fig. $62), by its branches, accompanies the tubes and 
carries the greatest part of its blood to the capillary plexus of the alveoli; but 
some of it is supplied to the mucous membrane of those bronchioles which are 
near the infundibula—those which have air-vesicles upon them, The pail 
veins (Fig. 863) beyin by radicles at the margin of the eapillary network of the 

















Fio. 9%. —~Tho pulmonary arte! ¢ been pulled away from the middle Uwe xo aa te expene 
the heart and great blood-ve f the right lung has boen removed, aid Hie pulmonary 
vessels and the bronchial tubes ary thus exposed, (Testut,) 


alveoli and the minute tubes—that is, they take blood from the parts to whieh 
the pulmonary artery is distributed. 

The bronchial arteries are branches of the thoracic aorta and the upper aortic 
intercostals. They follow the divisions of the air-tubes, and supply arterial 
blood to the walls of the tubes (except the smallest), the coats of the lange ves 
sels, to which they are vasa vasorum, the bronchial lymph-nodes, the pleura, the 
areolar tissue beneath the pleura, and that between the lobules, The ie 
veing gather the blood from all of the parts to which the bronchial artery supplies 
it, excepting a little, which on account of a communication of the arate on 
the intralobular tubes and those which form the stems of the lobules, ae 
with the blood furnished by the pulmonary ‘y, and is, consequently, taken 
up by the radicles of the pulmonar: n. The bronchial veins of the right 
side are tributary to the vena azygos r, of the left to the superior intercostal 
veins. 
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Pulmonary veins, seen ina dorsal view of the heart and lungs ‘The lungs have been pullod 
median fing, and a part of the right ling hax bean cut away to dieplay the air-ducts and blood- 
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GROSS ANATOMY OF THE LUNGS. 





The lunge (Figs. 8 


5-867) (Latin pulmones, from which comes “ pulmonary ”) 
are two large organs, which occupy a great part of the chest cavity, one 


n each 





4uncrion or 
OMmigueanc 
HORIZONTAL 


MIDDLE Lose 





Fio, 8%. —Right lung, owler surface. Fra, 86,—Loft Tung, outer surface. (Testut 





the gullet, the great blood- 


side of it, and separated from each other by the heart 
Each lung presents an 


vessels, and other structures in the mediastinal spa 

outer surface, which is convex, and adapted to the inner surface of the chest-wall 

of one side ; an internal or mesial surface, which is irregularly concave and occu- 

pied by mediastinal ongans ; an under surface or base, very concave and fitting to 
»o 
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the upper surface of the diaphragm ; a summit or apex, which rises an inch and a 
half above the level of the first rib;a hind border, rounded, vertical, and adjusted 
to the long hollow made by the bodies of the thoracic vertebre and the proximal 
portion of corresponding ribs; a front border, thin, irregular, and sloping from 
above downward and outward ; and a lower border, bevelled sharply at the expense 
of the lower surface, and marking the under limit of the onter surface. 

On the inner surface, three-quarters way back from the front line, and about 
equally distant from apex and base, is a vertical notch, the hilum, two inches long 


Fig, $67 Lungs, dorsal view. ‘Testat) 


and an inch or more broad, which gives passage to the bronchus, pulmonary an 
and veins, bronchial artery and veins, lymph-vessels, and nerves, and afford 
lodgment to a considerable number of lymph-nodes. These different organs ip 
the hilum are connected by areolar tissue, united into one large fagot, which is 
covered by pleura, and called the root of the bing. The arrangement of the 
principal parts in the root is as follows: From before backward on each side, 
veins, artery, bronchus ; from above downward on the right side, bronchus, » if 
veins ; from above downward on the left side, artery, bronchus, veins. The ri; 
root is in relation anteriorly with the superior vena cava and the right 
nerve, posteriorly with the right vagus, and posteriorly and superiorly with the 
vena azygos major. The left root passes under the transverse portion of the 
aortic arch, has the descending portion of the arch and the left vagus behind, and 
the left phrenic nerve in front. 

The inner surface of the left lung is much more deeply concaved than that of 
the right, on account of the greater encroachment of the heart upon the space at 
the left of the middle line. The front border, also, for the same reason, is 


ight lung is on a somewhat higher plane than the left, on account of the 
1 of the right half of the diaphragm, upon which muscle the 


1 by a deep fissure (Fig. 868), which starts on the hind 
y the apex, and runs spirally around, terminating 

nd lower borders. ‘This fissure is very 

im, and dividing the lung into an upper 
oblique fissure on the right lung a second 
‘ly horizontally toward the middle line, 
sure divides the upper lobe of the right 
middle lobe and the upper lobe, 

er, and more deeply excavated on its median 
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surface ; the right is shorter, wider, less indented, and weighs about two ounces 
more than the left. The two together weigh about forty-two ounces, 

The relations of the lung to the surface of the chest are somewhat different on 
the two sides. Behind the manubrium there is hardly any lung. Between the 
levels of the second and fourth costal cartilages at their sternal ends the lungs 
nearly meet. Below this the right lung slopes off in_line with the cartilage of 
the sixth rib, and in the axillary line Thelewr the middle of the armpit) it has 
reached the eighth rib, and descends in the dorsal region as low as the tenth rib. 
‘The left lung is traced behind the cartilage of the fourth rib, then downward 
across that of the fifth, curves toward the median line, and turns outward and 
downward behind the curtilage of the sixth rib, forming « tongue, which is called 
the processus tingualis, From this point it resembles the right long, but is a 
little lower all ahs its inferior ior ty 


Fie. S6&—Position of tho oblique fissure of the FG, $69—Position of the flesures of the right 
he ribs. with reference to the Fits, anes Is 
‘The line zz Is the axillary ine, (Testat,) raised, ‘The line xz is the axillary line, (Testut,) 


Jefe lung with reference to U ‘The humerus tung 


ia ral 


‘The volwme of the lungs varies with the amount of contained air, In a new- 
born child, who has not breathed, the lungs oceupy but a small part of the chest, 
seeming to he crowded upward and backward by the slaphieets which stands at 
the level of the third rib, But they quickly expand when respiration is estab- 
lished, and thenceforth occupy all of the cheat, except the central portion, as 
before stated. As, however, the capacity of the thorax is constantly fluctuating, 
owing to the respiratory movements, the lungs, which aceompany the chest-walls 
in all of their advances and retreats, experience coincident and corresponding 
variations. 

The average capacity of the lungs is estimated to be nearly seven and a half 
pints. The entire respiratory surface at a moderate calculation is more than 870 
square feet, and some estimates place it very much higher, 

account of the contained air the lungs are very light, and float readily in 
water. Fetal pulmonary ti however, never having contained air, is not 
very unlike liver in its specific gravity, as well as in its appearance, and sinks in 
water ; and the presence or absence of the capacity of floating is a ready test of 
the establishment of breathing, where infanticide is suspected. 

The fung substance or parenchyma is suft and spongy, and gives a crackling 
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sound and a coi ding tactile sensation, when it is pressed hetween the ei 
a thumb, aden We to the pele of the phe iss the a ee ph 
cohesive power of lung is it, it resists a hi, hp Path pressure ii 
ont rupturing. On cram of the great figure played by the elastic tissue in the 
structure of the pulmonary substance, the lungs return readily to their former size 
immediately on the removal of the force which has caused their expansion. The 
yar fibrous tissue is always on the stretch in the normal condition, but never 
an opportunity to assert its full power, even after death, unless the chest- 
cavity is opened. At a post-mortem examination the removal of the sternum and 
costal cartilages ix instantly followed by the sudden collapse of the lungs, whieh 
are reduced to one-third (or less) of their normal bulk, the explanation being 
simply this: during life the air-pressure on the inside of the lung is sufficient to 
event the full action of the elastic tissue ; but, air being let in on the outer sur- 
tesa of the lung, the atmospheric pressure inside exactly balances that outside, 
and the elasticity of the pulmonary substance, being unresisted, displays its full 


er. 
ve The color of the lung differs widely according to Before respiration is 
established, it is a deep reddish-brown ; on inflation it to a beautiful rose- 

ink ; in carly adult life it is grayish-white ; in early middl: life it becomes brown- 

h in spots and streaks ; and in old age it is often bluish-black. The alteration 
from the antenatal hue to the postnatal is manifestly due to the distention of the 
lung with air—the color is diluted by distribution over a multiplied surface ; but 
the other changes are ide caused by the deposition, in the areolar tissue 
between the infundibula and between the lobules, of carbonaceous particles, which 
have been taken up by the lymphaties. In the lungs of people who breathe air 
highly contaminated with such materials the changes occur much earlier in life, 
and are much more pronounced. This deposit makes a great deal clearer the out- 
lines of the lobules, and upon the free lung-surface their bases may be observed, 
occupying irregular polygonal areas from one-quarter of an inch and upward in 
diameter. Within these may be seen the outlines of the air-vesicles, measuring 
perhaps jy inch across. 

Lymphatics are abundant in the areolar septa and in the bronchial mucous 
membrane, and are said to have been traced upon the walls of the alveoli. They 
drain these parts into the nodes in the root of the lung. 

The nervye-terminations are not known. The per i! is from the 
Pay plexuses, anterior and posterior, derived from the vagus and the 
sympathetic, 


THE PLEURZ. 


Each lung is invested with a serous membrane, the pers (from the Greek 
word for “side”) (Fig. 870), It is a perfectly typical shut-sac, one portion of 
which closely enyelops the lang, entering its fissures and clothing thetr walls to 
the very bottom, and is called the visceral layer, or the assets 
the other portion lines the walls of the great space in which the 1 contained, 
alled the parietal layer, Different portions of the parietal Levee are dis- 

hed by special names, which indicate their position, That which lines the 

tal cartilages, and intermediate muscles is the costal pleura; that which 
liaphragm is the diaphragmatic pleura; that whieh sar Tiet 

tures in the mediastinum is the mediastinal pleura AL that 

cervical 


neck and covering the dome of the lung is 


le the nonary or visceral pleura is in contact with some 
n the fissures of the lung two layens of visceral 

the sharp, inferior border of the lung the two 

ome together; for, although the Me or re 


¢ pleura, it does not, even in the 
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tion, reach completely to the depths of this extra space, which is called the pleural 
sinus, or phrenico-costal sinus (Fig. 871). We speak of a pleural cavity, but this 





Fio. $70.—Relations of lungs (red) and pleurve (blue) to the front walls of chest. (Testut,) 


is merely a term of convenience, and is not descriptive of anything which nor- 
mally exists, The pleural eavity is virtual, and becomes actual only when some 





CAVITY OF 
PERICARDIUM 





pycoenuM 


Fig. §T1.—Coronal section of trank, showing relations of thoracie and abdominal viscera, 


fluid (air, serum, pus) gets between the layers asa result of accident or disease. 
In health only enough serous fluid is found between the layers to lubricate them 
and allow slipping of one upon the other with the least possible friction. 
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The pleural sac rises above the clavicle an inch or more, is by 
subelavian artery on its ventro-mesial aspect, and is bounded in front by the 
sealenus anterior, ie anda 3 in front, the line of the pleura is traced on the right 
side from the sterno-clavicular joint to the mid line at the bottom of the manu- 
brium, then vertically down to the level of the fourth costal cartilage, and then 
slightly outward to the lower end of the gladiolus. Thence it passes outward 
obliquely behind the cartilages that margin the thorax, and reaches the lower 
border of the ninth rib in the axillary line, Finally it courses backward nearly 
horizontally to the twelfth rib, Occasionally it descends to the level of the 
transverse process of the first lumbar vertebra. The left pleura follows a corre- 
sponding line as far as the union of the fifth costal cartilage with the “sternum, 
and thence rans obliquely downward to the ventral end of the seventh rib. From 
this point its course is similar to that of the right pleura, except that it descends 
to the lower margin of the tenth rib in the axillary line. 

At the hilum of the lung the pulmonary pleura from above is reflected to 
the root, and thence to the mediastinal pleura; the visceral layers in front 
of and behind the vertical plane of the hilum not only cover the root, but 
come together directly beneath it, and form a double-layered, triangular sheet, 
extending vertically from the root of the lung to the diaphragm, and lw 
a the lung to the mediastinal: pleura, This fold is the broad ligament 

tung. 

The pleura upon the Jung is delicate and so closely attached that it cannot be 
readily separated. ‘The costal pleura is thick, and easily detached, 

The visceral pleura is supplied by the bronchial arteries ; the Alspirnesas 
and costal by the diaphragmatic and intercostal arteries ; and the mediastinal by 
the posterior mediastinal, bronchial, internal mammary, and superior diaphi 
matic. The nerves of the parietal pleura are the intercostal, pneum: 
rs and sympathetic ; of the pulmonary pleura branches from the pulmonary 
plexus. 


THE LARYNX. 


The larynx is that portion of the air-passages which is so specially modified 
that it serves as the principal organ of voice. It conneets the upper oat of the 
trachea with the pharynx, and lies in front of the lowest segment of the latter, 
being itself thinly covered anteriorly by muscles, fascia, and skin. Tt is the 
occasion of the protrusion (pomum Adami) which is plainly to be felt, and in 
adult males generally to be seen, in the middle of the fore part of the neck. Ths 
framework consists of a series of firm cartilages, held to each other, to the wind- 
pipe and to the hyoid bone by ligaments, which permit varying degrees of motion. 
aes membrane, continuous with that of the pharynx above, and the trachea 
below, lines the larynx, the cavity of which is wide at both ends, but constricted 
in the middle in ‘such a way that a median, fore-and-aft cleft, the glotlix 

(rima glottidis, “the cleft of the glottis”) is produced, During ordinary, 
breathing, the cleft is wide open, and no noise is made ; bat, if it is na: , 
-caused by the forcible discharge of air from the lungs, and the piteh is 
by the degree of the narrowing, a nearly complete closure resulting 
rge separation determining a low one. The sides of the 

fil 


* bands, which are approximated and satis 
h cause movementa He the cartilages, Tank 
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ese 
rds, and are the most essential of the organ- 


of other parts being directed chiefly to the J 
nd pret of tension in these per Se 
nection in the production of voice, the larynx per- 

renting the entrance to the air- y 
lowed. ‘This is soomnplien mainly by 


“the chink of the glottis. ‘The same act, d 
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when the lungs are full, serves to prevent the expiration of the air, and thus to 
fix the diaphragm and make possible such compression of certain hollow ns 
of the abdomen as is necessary for the expulsion of their contents, as in defeca~ 
tion, micturition, vomiting, parturition. 


The Cartilages of the Larynx. 


The principal cartilages of the larynx are the cricoid, the thyroid, the two ary- 
tenoid, and the epiglottie. Of secondary importance are the two eornicula laryn- 
gis, the two cuneiform cartilages, and the two eorpora triticea, 

‘The ericoid cartilage (Fig. 872) is the lowest, and a firm union exists between 
it and the uppermost cartilage of the trachea. It derives its name from its 


ARYTENOID ARTICU 
LAR FACETS: 


Fic, $72 —Cricold cartilage, front, right, lateral, and rear views (Testat.) 


resemblance to a finger-ring, and it is so placed that the signet of the ring is 
behind, its hoop in front, Tt has articular facets for the arytenoid cartilages at 
the sides of the upper surface of the signet, and for the lower cornua of the 
thyroid at the outer side of the postero-external surfaces, It is also connected 
with the thyroid above by the crico-thyroid ligaments. 

‘The thyroid cartilage (Fig. 873), so named from its resemblance to a shield, is 
the largest of the set, and rests upon the ericoid. At each side it presents a 


upper 


F 16. $73.—Thyroid cartilage, front and rear views. (Testut.) 


squarish plate, the ala, and the two unite at a sharp angle in the median line at 
the lower half of their front edges, leaving a deep cleft, the thyroid notch, above 
their line of union. The hind border of each plate is projected downward, for- 

rd, and inward in a process, the inferior cornu, and upward, backward, and 
inward in another process, the superior cornu. 

The lower corna has an articular facet by which it is joined to the correspond- 
ing surface on the side of the cricoid. On the external surface of the ala is an 
oblique ridge, ranning from a little tubercle near the superior cornu downward 
and forward to another tubercle near the ventral angle and lower margin, The 
inner surface of the ala is somewhat concave, and is clad in mucous membrane 
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in its superior dorsal portion, The thyroid is connected to the hyoid bone by the 
thyro-hyoid ligaments, and to the cricoid by the crico-thyroid ligaments. 

‘The arytenoid cartilages (Figs. 874, 875), fancifully named “ pitcher-like,” are 
irregularly pyramidal in shape, and are joined to the upper and back part of the 


conmicutum 
SARTROI® 


Fio. &4,—Arytenold cortilages, hind ylew. (Testut,) Pra. $7 —Arytenoid cartilages, front view. (Testtt.) 


ericoid by a movable articulation, Each presents at its base three angles—the 
anterior, which, from its giving attachment to the true vocal cord, is ealled the 
vocal process; the external, called 
the musewar angle, from its havi 
certain muscles attached to it; 
the internal. Its surfaces are 
terior, internal, and antero-external. 
Tt has two internal borders, and an 
external, Its apex points inwant 
and backward, and is prolonged by 
the addition of a small cartilage, 
the corniculum laryngis (“little 
horn of the larynx”), somewhat 
cone-shaped, and bent backward 
and downward, 
The epiglottic cartilage (Fig. 
876), situated, as its name impl 
upon (or over) the glottis, is shay 
Tike an oval leaf, its stem beng 
received in the notch between the 
two wings of the thyroid, where it 
is bound by the thy ‘iglottic 
ligament. Its hind surface 1s con- 
cave above, and is convex below 
ocean pat 5 ddach Gene this, the prominence in the centre 
night SP Tarrnweal cartilages and Hignments from b- Being called the cushion. 
The major part of its dorsal 
nd the upper portion of its ventral are clad in mucous membrane, thine 
h, the middle and two lateral glosso-epigloltie folds, connect its 
» the tongue, and include two depressions, the ralleeuler, one on each 
. Th of the age beneath this plane is posterior 
igament, and the thyroid cartilage. 
mall masses, one on each side, em! in the 
ich connects the summit of the arytenoid to the 
corpora triticer are found one in each of the laters! 


the arytenoids (except the apices of the last) are 
A . 
compo: st of the cartilages are of the yellow yariety. 
The true carti liable to ossify at any time after maturity is attained. 
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uberty the larynx un t changes of growth, which are inlly 
Hees in the male, jeryonadl cise by fare, pags 
The position and relations of each of the cartilages are shown in Fig. 876, 


The Ligaments of the Larynx. 

The cartilages of the larynx are movably articulated with one another at 
various points. The lower cornua of the thyroid articulate with the raised oval 
facets on the outer side of the cricoid ; the arytenoids are jointed with the surfaces 
at the upper and outer parts of the 
signet of the cricoid ; and the cornic- 
ula are usually attached to the apices 
of the arytenoid pyramids in such a 
way that motion is permitted. In 
all of these cases the movement is 
gliding, or rotary, or both, the car- 
tilages concerned in a joint are united 
oy a capsular ligament, and the artic- 
ulation hasa true synovial membrane. 

In addition to these there are - 
numerous ligamentous bands, the most 
of them largely composed of yellow 
fibrous tiasue, which serve toclosein the 
saps between nearly related cartilages, 
and by their elasticity to restore the 
connected fad when they have been 
displaced by the action of muscles. 

The names which these ligaments bear 
are suggestive of situation and action, 
as they are mostly composed of the 
names of the cartilages which they 


connect, and usually also contain 
some indication of their relative front (emmy partes cee 


ition. 
PeThe middle crico-thyroid ligament (Fig. 877) connects in front the upper 
border of the cricoid with the lower border of the thyroid. On each side this 
ligament is prolonged backward as the lateral crivo-thyroid ligament (Figs. 878, 
879), which is attached below to the upper margin of the ecricoid, but above, 
instead of running to the opposed edge of the thyroid, it slopes inward in its 
upward course, and is attached in front to the 
thyroid cartilage at the angle between the wings, 
behind to the anterior angle of the base of the 


THYROID 
CARTILAGE 


\\ SLATERAL\, 
‘RICO. Ti 
at 
CRICOID 


watace CARTILAGE 


Pia. 7%—Dingram of coronal bection of the Interal erico-thyrold Fu. $78—Dingram of sagtital sce- 
ligaments. ‘The nivioous membrane ix represented In broken fines, tion of larynx, showing lateral crico- 
FH. G) thyroid ligament of right side. (¥, 1.6.) 


arytenoid, and between these two points it is unattached. From its connections 
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it would be more descriptively named erico-thryo-arytenoid, Its free margin, 
stretching between the thyroid and the arytenoid, is often called the taferior thyro- 
arytenoid ligament. ‘This last is thick, Hattened toward the middle line, and sharp 
on the upper edge. Covered with mucous membrane it constitutes one of the 
true ee cords (Fig. 880). 

Close to the inferior is the superior thyro-crytencid ligament, arising a little 
above it on the thyroid, and inserted upon the ridge on the front surface of the 
arytenoid. It is small, and with its covering of mucous membrane forms the 
upper or false vocal cord (Fig. 880). 


UP. HORN OF 


MIDDLE GLoBBO- 
EPIGLOTTIC FOLD 


Larynx, viewed from above, (Testut.) 


From the cricoid to the inner, lower, and back part of the arytenoid is the 
erivo-arytenoid ligament, The epigiottic cartilage is attached to the thyroid in the 
angle between its alw by the thyro-epiglottic ligament. Finally from the antero- 
external surface of the arytenoid to the lateral border of the spiglotiie cartilage 
runs the aryteno-epiglottic ligament, in which is usually found a small, yellow 
fibro-cartilage, called the cuneiform cartilage. 

All of these ligaments are in symmetrical pairs, except the middle erico- 
thyroid and the thyro-epiglottic, which are single and median, with bilateral 
symmetry. 

Besides these ligaments, which are called “intrinsic” from their forming a 
part of the larynx, there are others which connect it with the hyoid bone above 
and the trachea below, and are named “ extrinsic” on account of their situation 
outside of the larynx (F The connection between the larynx and trachea 
is almost precisely like that between neighboring cartilages of the latter. From 
the upper border of the thyroid to the posterior border of the body and great 
cornua of the hyoid extends the somewhat elastic middle thyre-hyou ligament, 

ide by the superior laryngeal vessels and the internal branch 
dd from the superior horns of the thyroid te 

of the hyoid streteh the very elastic fateral 

nelosing a little bit of cartilage, the corpus triticeum 


Muscles of the Larynx. 


ligaments, are divided into two p— 
tact upon, it; and the intrinsic, whieh are 
rox, and move these parts upon each 
roideus, thyro-hyoideus, stylo-pharyngeus, 
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palato-pharyngeus, and constrictor inferior pharyngis, and are described in other 
places. The intrinsic are the following: Crico-thyroideus, erico-w i 
posterior, crico-arytenoideus lateralis, thyro-arytenoideus, thyro-epiglottideus, 
aryteno-epiglottideus, arytenoideus, 

All of these muscles are in symmetrical pairs, except the last, which is single, 
but bilaterally symmetrical. — Their 
names are a guide to their situation, 
and suggestive of their action, They 
are members of the rather small class 
of muscles whose names are almost 
invariably Anglicived among English- 
speaking mines generally by the elimi- 
nation of the terminal evs, and, in the 
case of the third, of the last two let- 
ters of lateralis also. They are so 
plainly exhibited in the figures that 
elaborate description is unnecessary. 
Normally, they always act in pairs, 
and their action affects three things— 
the width of the aperture of the glot- 
tis, the tension of the true vocal cords, 
and the downward movement of the 
cet 

he crico-thyroid muscle (Fig. 881) 

arises from the lower border of the ala 
of the thyroid and the front edge of its 
lower horn, converges downward and 


forward, and is inserted into the front P16, 81.—Museles of larynx, front view. The 
sterno-thyrolds and right thyro-hyold have been re 


and side of the cricoid. The thyroid thivug' {teuuey 

being fixed, the anterior part of the 
ir of muscles lifts the front of the cricoid upward, and the portion of the cricoid 
ehind the erico-thyroid articulation is, consequently, tilted cee and, as 


this carries the arytenoids with it, the true voeal cords are tightened. The hind 
part of the muscle contributes to this result by drawing the cricoid backward, 
Nerve, the superior laryngeal, 

The posterior crico-arytenoid muscle (Migs. 882, 883) arises from nearly a 
lateral half of the hind surface of the ericoid, and converges to the outer angle 
of the base of the arytenoid, into which it is inserted. he two museles draw 
their points of insertion backward and toward each other, and thus cause a diver- 

nce of the anterior processes and the vocal cords which are attached to them. 
Nerve, the inferior laryngeal. 

The lateral crico-arytenoid muscle (Fig. $82) arises from the side of the upper 
border of the cricoid, passes upward and backward, and is inserted into the exter- 
nal angle of the arytenoid. The two cause upproximation of the yoeal cords by 
pulling the external arytenoid angles forward and downward, thus turning the 
anterior angles inward, Nerve, th . 

The thyro-arytenoid muscle (I* ) ists of an internal portion, 
which occupies the most of the triangular space included in the mucous fold 
enwrapping the true vocal cord; and « broad, external portion, flattened laterally 
against the inner surface of the thyroid ala. It arises from the lower half of the 
inner surface of the thyroid near its angle, and from the adjacent surface of the 
erieo-thyroid ligament. It converges Taakorart: outward, and upward, and is 
inserted (internal part) into the yoeal process and (external part) into the adjacent 
portion of the outer surface and the outer angle of the arytenoid. The pair draws 
the arytenoids forward, relaxing the voeal cords. Nerve, the inferior laryngeal. 

The thyro-epiglottic muscle (Fig. 882) arises from the thyroid, just above the 
thyro-arytenoid, passes upward and backward, and is inserted into the side of 
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SRICO*ARYTENOI> 
DEUS LATERALIS 


Fig. &2—Muscles of Inrynx, right side, ‘The right ala of the thyroid cartlinge has been cut through and 

turned down, (Testat.) . 

the epiglottic cartilage. With its mate it depresses the cpiglottis. Nerve, the 
inferior laryngeal, 

‘The aryteno-epiglottic muscle (Fig. 882) 
arises near the apex of the arytenoid, 
forward and upward, and is inserted into the 
side of the epiglottic cartilage. With its mate 
it draws the epiglottis backward and down- 
ward. Nerve, the inferior laryngeal. 

The arytenoid muscle (Wig. 882) (ary-ary- 
tenoid) connects the two arytenoid cartil 
being attached to the outer half of the con- 
cavity on the back of each. The ventral fibres 
are transverse, but the dorsal are arranged in 
two oblique bundles, which eross each other, 
and are continued into neighboring museles— 
the thyro-arytenoid, aryteno-epiglottic, and 
lateral crico-arytenoid—as well = in 
each into the highest part of the opposite 
arytenoid cartilage. The muscle draws the 

noid cartilages together, thus closing the 
part of rima glottidis included between 
them, Nerves, the superior and inferior lar 
yngeal. 
ne action of the intrinsio museles of the 
c y be summarized thus : 
rs of the cords—the crieo-thyroids, 


or erico-arytenoids, a 
crico-arytenoids and the arytenotds. 
lottis—the thyro-epiglottic and the aryteno-epiglottic. 
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Tt will be observed that the arytenoid muscle has both the superior and infe- 
rior laryngeal nerves distributed to it; the crico-thyroid the superior only ; and 
all of the other muscles the inferior only. 


The Lining of the Larynx (Figs. 884, 885). 
Mucous membrane lines the larynx throughout. It is continued from the 
mucost of the tongue and pharynx, extends over the suet cartilage and 
to the superior thyro- 


from the aryteno-epiglottic ligaments downward and inway 
arytenoid if ments, which it 
covers on their median and 
under surfaces, constituting 
with them the superior, or 
false, vocal cords. The mem- 
brane is continuous below with 
that of the trachea, and lines 
the inner surface of each of the xeacornocus’ 
lateral crico-thyroid ligaments 
and the innerand upper surfaces 
of the inferior thyro-arytenoid 
ligaments, which with it com- 
pose the inferior, or true, vocal 
cords. Between the false and 
true yoeal cords of each side 
is a narrow horizontal opening 
of fusiform outline, the aper- 
ture of a cavity, called the 
ventricle of the larynx, which 
extends outward and then 
bends upward just on the 
mesial side of the upper part 
of the thyro-arytenoid muscle, ’ 
and is lined’ with mucous ¢7a,ft#;$#!—Coronal section of larynx, rear view of front halt 
membrane prolonged from that 
of the vocal cords, From the front of the ventricle extends upward a lary 
pouch (sacculus laryngis), which ix narrow, long, and em led in fat, It is 
supposed that this cavity is of service by supplying mucus for the lubrication of 
the true vocal cords, the seeretion being squeezed out by the contraction of the 
museles which surround the excavation. 5 
The mucosa is pale and thin, especially upon the true vocal cords. In most 
rts its epithelium is columnar and ciliated, but just above the false voeal cords 
it becomes flattened and stratified, and it is of this kind also upon the true vocal 
cords, and in small areas elsewhere. Beneath the membrane in the aryteno-epi- 
glottic region is a good deal of loose areolar tissue. Mucous glands are numerous 
and large, excepting on and about the true vocal cords, 

Viewing the larynx from above (Fig. 886), an upper opening is seen, its 
front wide and se: ular, its sides drifting together behind and below in an 
undulating curve, The anterior boundary of this aperture is made by the epi- 
glottis, the downward-sloping sides by the aryteno-epiglottic folds of mucous 
membrane, which run from the sides of the epiglottis to the tops of the arytenoid 
cartilages, and are nodulated by the cuneiform and corniculate cartilages. 
Through this wide aperture are seen in front the backward projection from the 
surface of the epiglottis called its cushion; on the sides, diverging backward and 
outward, the upper or false vocal cords; farther down in the cavity and nearer 
the median line the true vocal cords, and, on a level with them, the inner margins 
of the bases of the arytenoid cartilages ; and finally, occupying the middle line 
and a little space on each side of it, the rima glottidis. This chink of the glottis 
is about an inch in its fore-and-aft measurement, the front two-thirds of this 











Fio. 885,—Gagittal section of larynx, right half. (Teatut.) 


The arteries of the larynx are branches of the Bala? and inferi¢ 
the veins of its upper part are nidicles of the internal jugular, those + 
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THE URINARY SYSTEM. 


By F. H. GERRISH. 


f Meese double function of appropriation and elimination belongs both to the ali- 
4 mentary and to the respiratory systems, each being concerned in the supply 
of new material, and also in the casting off of effete substances. But the urinary 
system is simply excretory : Ms only office is relieving the body of certain waste 
products, which, if allowed to remain in it, would injure the organism, and ulti- 
mately destroy life. 

The organs of the urinary system are the two ‘kidneys, which form the urine 
from materials furnished by the blood; the ureters, duets which convey the urine 
away from the kidneys; the bladder, a reservoir in which the urine is stored 
until circumstances are convenient for its discharge; and the urethra, a tube 
through which the urine passes from the bladder, and is finally voided. 


THE KIDNEYS. 


The essential organs of the urinary system are the kidneys, The materials 
which they abstract from the blood are in solution in water, and this solution is 
the urine. The formation of this fluid is constant ; and, as fast as it is produced, 
it is conducted to the bladder. In some details of gross anatomy the two kid 
neys differ slightly, as will be related subsequently ; but functionally they are 
identical, and the physiological anatomy of one is exactly like that of the other. 

A kidney is a compound, tubular gland—a vast multitude of microscopic 
tubes, all lined with epithelial cells, and abundantly supplied with blood-vessels. 
‘The study of a single one of these tubes reveals the physiological anatomy of the 
kidney, and with that it is best to begin. 

A uriniferous tube starts as a hollow globe (the capsule) ; then come in regular 
succession a constrict part (the neck), a tortuous (the proximal convoluted tube), 
an undulating and twisted (the spiral tube), a long portion bent so abruptly near 
its middle that the two parts are parallel (the looped tube), a second twisted part 
(the distal spiral tube), a portion with a zig-zag contour, full of short lines and 
marked angles (the irregular tube), a second tortuous part (the distal convoluted 
tube), a short, arching part (the junctional or arched collecting tube), and, finally, 
a long portion (the straight collecting tube), the wide, terminal part of which is 
called the excretory tube.' 

The various parts of this long tube differ not only in shape and direction, but 
also in diameter. All of these features will be seen in the part of Fig. 890, at 
the extreme left. 

Structure of a Uriniferous Tube.—The tube is composed of a basement mem- 
brane and a single layer of epithelial cells, which rest upon it and yary in form 
according to their situation. In most narrow portions of the tube and in the 
capsule they are flattened ; in the neck and collecting tubes they are cuboidal or 
columnar ; and elsewhere they are somewhat cuboidal and granular toward the 

* The capsule is called also the capsule of Bowman, the looped tube is known as Henle’s, the 
irregalar bears the name of Schachowa, and the excretory is known ax the duet of Bellini. 

709 
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bore (this part containing a large nucleus), and toward the membrane they look 
like a mass of rods and their sides are ved. Where the tube is not very 
small, the lumen occupies only about one-third of the entire diameter on account 
of the relative thickness of the cells. 

‘The tube is enveloped in a network of blood-vessels, from whose contents its 
cells abstract the ingredients of the urine. The vascular apparatas will be 
described later on. 

Lobes of the Kidney.—It has been estimated that each kidney contains about 
half a million capsules, and fifteen miles of tub- 
ing. The disposition of this vast number of 
tubes is very intricate, and yet so regular as to 
produce practically invariable gross appearances 
in different parts of the hee ea Tn 
some lower animals the kidney, in: of bei 
a single, coherent mass, consists of a number 
similar lobes, 30 slightly united that the appear- 
ance of the organ suggests a bunch of cae 
A condition approaching this obtains in the human 
embryo, though the in dence of the lobes is 
not as marked (Fig. 887). The study of the 
naked-eye appearances of a separate lobe is neces~ 
sary to an understanding of the arrangement of 
the tubes, 

An Ideal Lobe.—Each lobe is like a cone 

whose apex has been cut off, and its place 
oven (reataey st Ridmer, showing lied by the apex of a amaller ett ig. 888). 
A vertical section through the middle of this 
cone brings to view a cut surface in which are seen two apparently distinet kinds 
of material (Fig. 889). Within is a triangular portion, red and streaked with 
alternating dark and light lines from base to apex ; and, enclosing this, except at 


CORTEX 


MANGINAL ZONE 


MEDULLA 


Be, ‘S\—Diagram of a lobe of the kidney. 
6) 


Fig. 880.—Dingram of « vertical section of a tobe 
of the kidney. (FH. G.) 


. 
hter colored, granular part. The former is the medulla 
y pyramid ; the latter is the cortex (“the bark”), or 
from the base to the apex of the lobe, the cortex 
ird of the distance. fibrous capsule covers it, 
t beneath this is called the subcapsular re 

rts—a smaller called the papil zone, 

, and a larger, known as the i 


er and more distinctly striated. Intruding from 














the structure of « lobe of the kidney. The lob ls seen In vertienl sett 
from the medulla, Four medul rare encroach upon the cortex. At 
course of « single, continuous series of tubes—the straight and spew) sppeari 
the straight, looped, and excretory Tn the medulla proper, the capsule, neck, convoluted, {rregu 
in oy cortex proper, ext in noon the labyrinth, comporud of a min of tubes in the cortex, =p ® sped ilary 
Payer a comtre. Banidiccant from the ray on each side is # broken red line, marking the position of an inter- 
ar artery. The these lines. constitute a lobule. Further to the right ie an interiovulay 
OM intorul bewnches tadlerent vessels), cach of which etida ina tuft of eupiliaries, from whieh te 
by an efferent vessel. The appormost of the tofts ix shown enclosed in a eapanle, i 


collected 
He od ae the sntertobular artery the efferent vessels break tp tuto a capillary network, which surrounds the 
bes in the cortex and ray. ‘The lowest efferent sends vertical vessels also tito the medulla. 
Ga'the rig ight ei the taterlobutar tein i Rees athering the blood 


artery. A ranch of the ronal artery courses upmard 
broken} over the base of the medulla, From th 
strnlghit bras downward tn ° plying tts structure ing at the apex in the copli 
Series Prawn the fant the mudictew of ang accompany the atl arteries to the base of the 
Sepdaiio: where's venous arch fs formed. continuous with whisk ie he tous Gomes of tno entering arvery. ‘The 
calyx embraces the apex of the medullary pyramid, It is lined with epithelinm, which eontinues from it aver 
the apex, the latter being perforated with the many apertures of exerctory tubes. hy 


st 
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the medullary portion into the cortical are a number of narrow triangles, their 
bases resting on the base of the pyramid, and their apices reaching nearly to the 
subcapsular layer. They are called medullary rays (pyramids of Ferrein), on 
account of their radiation from the medulla. 

The diagram (Fig. 890) will show that these various appearances are due prin- 
cipally to the arrangement of the different portions of the tubes. It will he seen 
that in the medullary rays are all of the spiral tubes, and the uppermost paris 
of the straight collecting tubes and of the ascending limbs of die looped tubes 


(distal spiral tubes), these being placed side by side in line with the chief axis of 
the ray, the longest being in the middle. In the remaining and greater part of 


¥ 16. 801, —Transverse section of kidney, made in the marginal 2oue—greatly magnified, Observe the amount 
of the interstitial connective tissue. (Testut.) 


the cortex are the capsules and their necks, and the convoluted, i and 
arched collecting tubes, all so intricately intermingled as to produce the granular 
look of the part, and to merit the name of labyrinth. The medulla contains the 
greater part of the length of the 1 and of the collecting tubes; and, as these — 

are straight and side by side, the delicate striation of the medulla is explained. 
‘The broad alternating dark and light streaks in the pyramid are duc toa vaseular 

distribution as will presently be seen, 

¢ arteries enter the lobe in the cortical sub 
stance at the sides of the pyramid, When they reach the level of the hase of 
the pyramid, they turn inward and ran across between the medullary and cortical 
portions, constituting the arterial arches, and giving branches upward inte the 
. and most authorities, branches downward into the medulla. 
iterlobular, enter the cortex half way between 
ve off short side-twigs, the afferent vessels (“the vessels — 

ninates in a globular bunch of capillaries, the 

Vhis tuft is commonly described as being i 
ng of a uriniferous tube, and, in one sem 


logical point of view, the tuft ix outst 
es # it had pushed i pe prec 
neck, carrying everything before it until 
he cells now lining the capsule are com 
membrane, and those covering the glom- 
psule and tuft together are ealled the Mal 
ft through a vessel, called i 
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from’), which emerges beside the afferent. It is probably an artery, although it 
is often spoken of as a vein. It breaks up into i close capillary plexus, ic 
surrounds the secreting tubes in the cortex. From this network come yenous 
radieles, which empty into minute veins, the énterlobular, accompanying the inter- 
lobular arteries. These veins terminate in venous arches between the cortex and 
medulla, and thence leave the lobe by the trek taken by the artery in entering. 
The lowest efferent vessels give pencils of capillaries to Ae tubes in the medulla. 

The branches from the under side of the arterial arches, always accompanied 
by corresponding radicles of the venous arches, lie between the tubes of the pyr- 
mid in regular parallel groups, producing the darker lines in the alternating 

of stripes of the boundary zone, These vessels are named rasa recta. On 
-their way to the papilla the arterioles give capillaries to the tubes, and at the 
papilla these end in venous radicles, which ran straight up to the suprapyramidal 
venous arches, 

The vessels in the cortex, which run vertically to the vaseular arches, mark the 
limits of the primary lobules of the labyrinth, and hence are called “ interlobular.” 
A transverse section of the cortex shows the lobulation, each lobule having a cir- 
cular bundle of tubes, the medullary ray in its centre, and a tangled mass of 
tubes around it. 

At the apex of the papilla the uriniferous tubes end as the exeretory tubes 
(ducts of Bellini) in from ten to eighty ings, called foramina Ea dake 
producing the appearance of the nozzle of a watering-pot, through which the 
urine constantly trickles, Ax it escapes it is received into the arte end of the 
exeretory duct of the lobe, which is here expanded and resembles a cup, from 


which it is named the calyx. The rim of the calyx is attached around the of 

the papilla. The surface of the papilla is covered with mucous membrane, which 

is continuous with that lining the calyx and the rest of the excretory duct. 
Framework of the Kidney.—The capsule which covers the lobe is a condensed 


areolar tissue, which is continuous with that clothing the calyx, and immediately 
beneath it is a delicate stratum of unstriped muscular tissue, Quite a bundle of 
this last material surrounds the pyramid just above the attachment of the ealyx. 

The tubes and vessels are supported by interstitial connective tissue, which is 
small in amount, exeept around the Malpighian bodies and in the papillary region. 
Tt is iccedesmes at the surface, where it is intimately Nearer with the true 
eapsule. 

: Coalescence of the Lobes (Fig. 892).—There are from eight to twenty lobes in 
a kidney, and each of them answers to the foregoing description. Beginning as 
separate parts, they afterward coalesce at their adjacent surfaces, and the fusion is 
so perfect that the incladed portions of the tunic disappear, and the lines of con- 
tact cannot be traced. ‘The apices of the lobes converge, and the papille project 
into a central cavity, the sinus, A section of the kidney after the union of its 
lobes shows that the pyramids are separated by masses of cortical substance, the 
columns of Bertin, ate that there is more of this between the pyramids than there 
is elsewhere, The incongruity of calling that part of an organ its bark, which is 
mostly not on the outside, is not dissipated until one learns that the name “cor- 
tex” is applied primarily to the outer layer of renal substance in the individual 
lobes—a use of the term eminently deseri in the cireumstances—and it is not 
abandoned when the lobes are fused. The part of the cortex, whose title to the 
name in the compound kidney no one would think of disputing, presents in verti- 
eal section the appearance of curving across the base of each pyramid from one 
column to another, whence the name cortical arches. 

The coalescence of the lobes often goes so far that the apices of two pyramids 
become fused into one, their bases continuing separate ; so that in a kidney with 
fourteen pyramids there may be only ten papillae. 

Gross Features of the Kidney (Figs. 8933, 8!4).—The kidney (in Latin ren, 
from which comes the adjective “ renal”), made up of lobes as just described, 
is somewhat bean-shaped, presenting a convex front surface, and a flattened hack 
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¥ia, s92~ Vertical xection of kidney, showing the secreting portion, the vessels, and the beginnings of the 
ureter. | (Testut.) 






surface ; rounded upper and lower ends, the former being a little the larger; a 
convex outer border, and an inner border, which has a notch, called the Aifin. 
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The hilum presents a v al cleft, with rounded front and back lips, and this i 
the narrowed entrance to the cavity (sinus) of the kidney. The sinus is a deep 
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excavation, flattened from before backward, and reaching half way from border to 
border. The papillie project into it, and it encloses the divisions of the renal 
vessels, the beginnings of the excretory apparatus, lymphatic vessels and nodes, 
nerves, and a quantity of adipose tissue, which fills the spaces left unoccupied by 
these structures, and affords an elastic bed upon which they rest. The outer 
tunic extends into the sinus through the hilum, becomes continuous with the 
sheaths of the vessels, and is reflected onto the calices, 

The kidney is about 4} inches long, 2} inches wide, and 1} inch thick, It 
weighs trom 4 to 4} ounces. Its surface is smooth, no traces of the fostal separa- 
tion of the lobes remaining. It is of a reddish-brown color, It has a firmer 
consistence than either liver or spleen, but is lacerated by moderate force. 

The artery of the kidney is the renal, and is large relatively to the size of the 
organ it supplies (Fig. 895). It divides into four branches, which pass into 
the sinus, Fey then break up into vessels, which enter the columns of Bertin, 

















Fig, 8%.—The kidneys, the ureters, and the bladder, in thelr normal position. [Testut.) 
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arse, Which has already been described. The surface of the kid- 

| branches from the suprarenal, spermatic, and lumbar arteries. 
the arteries, and are somewhat anterior to them. They end 
and, as this v1 at the right of the median line, 
y, the right renal vein is very short, The /ymphatie 
texeele are numerous, especially in the labyrinth, and there are several nodes in 
the sinus. Both the superficial and deep lymphatics a putary to the lumbar 
nodes. The renal nerves come from the renal plexus and small splanchnic. ‘They 
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accompany the arteries, but have not been traced beyond the interlobular. Some 
fibres from the vagus, also, have been observed. 

Situation of the Kidneys—The kidneys are sitnated at the back of the abdo- 
men, one on each side of the spinal column, behind the peritoneal eavity, ona 
level with the bodies of the twelfth thoracic and upper two or three lumbar ver 
tebre, the right being about one-half inch lower than the left. The long axis of 
each is directed from above downward and a little outward, so that the upper ends 
are nearer the middle line than are: 
the lower. ‘Their hind surfaces look 
backward and inward. Their lower 
ends are two inches or less above the 
iline crests. 

Supports of the Kidneys.—The 
kidneys are kept in place by their vee 
sels, the peritoneum, and the abun- 
dant fatty tissue in which they are 
embedded, and which constitutes the 
“adipose capsule” of some authors. 

Relations of the Kidneys (Vig. 
896).—The upper end of each kid: 
is capped by a suprarenal body, whi 
laps over upon the front surface and 
inner border. The hind surface of 
each is in relation to the diaphragm, 
and the quadmtus lumborum a 

2 magnus muscles The left 
Kidney has the last two ribs behind 
it, the right extends no higher than 
the lower mangin of the eleventh rib. 
‘The anterior surface of the right kid- 
ney is related from above downward 
to the suprarenal body, the liver, the 
ascending colon and its mesocolon, 
and the jejuno-ileum, and, near its 
mesial border, to the duodenum ; the 
anterior surface of the left kidney 
to the suprarenal body, the spleen, 
He waste iis peers ert pe 
Senin - lexure, the descent colon, an 
pleura ibe, apine, mules, end iphone” frestat) the jejuno-ileum, Ets pet border 

is between three and four inches 
from the middle line. The mesial border of the right kidney is very near the 
vena cava inferior, that of the left is about an inch from the aorta, lower 
limit of the pleura (Fig. 896) comes below the inferior margin of the twelfth rib 
near the vertebral column, 


f the ventral surface of the kidneys is covered 
¢ area of the right kidney, which is in contact 
has a serous coat, and the same is true at the 


sin relation to it. At the w of the 
yay x 


d by areolar tissue. 
reat difference in the size of the two kidneys ; 
nd this is likely to be considerably langer 
renal tissue 


ys are united, « band of 


vertebral column. 





THE URETERS. 


THE EXCRETORY APPARATUS OF THE KIDNEYS. 


‘The urine is conducted from the kidneys by the ureters, by them poured into 
the bladder, and finally discharged from this reservoir through the orethra. 


The Ureters. 


The ureter for each kidney begins with the calices which enclose the papille. 
‘They are somewhat fewer than the papilla, because one calyx may embrace two 
or even three of them. By the convergence and union of the calices in the upper, 
middle, and lower regions of the sinus respectively three funnel-shaped tubes, the 
infundibula, are formed ; and these focus upon and empty into a large dilatation, 
the peas (“basin”), which terminates in the ureter proper, The pelvis lies 

rtly within and partly outside of the sinus. When seen from front or back its 
form is suggestive of the bowl of  tobacco-pipe, the tubular ureter standing for 
the stem; but it is much compressed antero-posteriorly, having to emerge from 
the sinus throngh the hilum, whieh, although but a narrow slit, gives passage also 
to the renal vessels, the latter lying in front of the pelvis, the order of arrange- 
ment being as follows: vein in front, artery next, and ureter behind and below. 
The ureter proper is as large as a small goose-quill, about 14 inches long, and 
passes downward and inward to the upper level of the sacrum, and thence forward 
and inward to the base of the bladder, whose outer coat it perforates, and running 
obliquely between this and the inner tunic for 
three-quarters of an inch, opens into the cavity of 
the bladder by a narrow che which is one and a 
half inch or Tess from its opposite fellow and from 
the beginning of the urethra (Fig. 897). ‘The 
practical effect of this arrangement is to prevent 
the reflux of urine from the bladder ; for, although 
the admission of the fluid is not interfered with, 
distension of the bladder so presses together the 
sides of the channel that not a drop can return to 
the ureter. 

Structure of the Ureter.—The ureter has three 
coats: an inner or mucous, a middle or muscular, 
and an outer or fibrous. The mucous coat is con- oq qatar iene ae 
tinuous with that of the bladder below and with  viadier. a) 
that covering the renal papille above. Its epithe- - 4 
lium is stratified, the upper layer coneisting of cuboidal cells, with concavities on 
their attached surfaces, into which fit the blunt ends of the pyriform cells next 
below, the taper ends of the latter fitting in between the processes of fusiform 
cells underlying them, and last of all a stratum of irregular cells. There is no 
well-defined submucous coat. The membrane displays longitudinal folds. The 
muscular tunie has two layers, an outer longitudinal and an inner circular, The 
(fibrous coat is a mixture of the white and yellow varieties ; it is continuous with 
the renal capsule, which, entering at the hilum, is reflected upon the calices. The 
ureter is surrounded by areolar tissue, 2 

Branches from the renal, spermatic, internal iliac, and inferior vesieal arteries 
supply the ureter, its veins correspond to these, its lympbaties run to the lumbar 
nodes and to the receptaculum chyli, and its innervation comes through the 
inferior mesenteric, spermatic, and hypogastric plexuses. 

In its descent the ureter is behind the peritoneum all of the way. 

Relations. —The pelvis is on the level of the spine of the first lumbar verte- 
bra. Behind the ureter proper are the psoas magnus, the common iliac artery 
near its bifurcation, the common iliac vein, the sacre synchondrosis, and 
the obturator internus, It is crossed in front by the spermatic vessels, and ves- 
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When the bladder is moderately full, its sagittal seetion is very fei a 
899), The upper surface has changed from concavity to convexity, all 
others have become rounded, and the angles between the surfaces have vanished, 
The bladder in these cireumstances hi about eight fluidounces, and has not 
risen out of the pelvic cavity. But, if this amount of urine is much ex! 
the limit of comfort is passed, and pronounced distension obtains, lifting the 
organ above the pelvic brim to a height 
commensurate with the degree of ful- 
ness, and bringing it within reach of 

‘nition by abdominal percussion. In 
the female the bladder is flattened from 
behind forward Bowing to the presence 
of the uterus and vagina between it and 
the rectum), increasing the lateral and 
diminishing the antero-posterior diame- 
ters, In the child the bladder is some- 
what pear-shaped, with its small end 
upward to the urachus, and is almost an 
abdominal organ; but, with increase 
of years, it sinks to its adult position in 
the pelvis. 

‘he orifice of the urethra is at the 
lowest point of the bladder, and is about Fro, 999. —Di showing the shape, position, 
an inch behind a point half way up the  $P¢,felatians of the bladder, when distended. (F- 
dorsal surface of the pubic pymphrali. 
Tn old men the posterior wall is liable to below this level, and’ thus permit 
the retention Ag portion of the urine. Enlargement of the prostate gland, 
which is exactly beneath the bladder, in contact partly with the pubic and partly 
with the rectal surface, causes a bulging into the vesical cavity, and raises the 

ening high above the surrounding walls. There is no constricted part of the 

bladder which is entitled to be called a neck ; the vesical opening of the ure- 
thea (meatia urinariue internus) is not funnel-shaped, but occurs as an abrupt 
aperture, 

: Supports of the Bladder.—The bladder is rather freely movable, but is held 
within normal limits in various ways. The recto-vesieal portion of the pelvie 
fascia is an important means of fixation. Around the lower levels of the bladder 
this fascia is closely united to the muscular tunic, and is sometimes spoken of as 
a covering of the bladder, thinning out rapidly as it stretches upward. Several 
parts of this fascia are conventionally described as true ligaments of the bladder— 
two anterior, two lateral, two posterior—but they are usually indistinct, and it is 
not important to mention more than the two anterior or pubo-prostatie, which 
conneet the lower part of the pubie body with the front of the prostate gland and 
the adjacent portion of the bladder. Just beneath each of these is a prolongation 
of the front and lower part of the longitudinal muscular layer, called the vesieo- 
pubie muscle, connecting bladder and pubis, The urachus and the obliterated 
hypogastric arteries extend from the junction of the upper and anterior surfaces 
to the umbilicus, Folds of peritonenm aid in mooring the bladder, two posterior 
heing reflected to it from the sides of the rectum, the bal low between them being 
called the reeto-vesical pouch ; two lateral from the iliac fosswe ; and one superior, 
folded over the urachus. ‘These serous reduplications are called false ligaments, 
The continuity of the vesical, prostatic, and ureteral mucous membranes, the 
strong areolar and adipose connections of the bladder with all of the immediately 
neighboring organs, and the blood-vessels—all these are factors in the fixation 
of the bladder. 

Relations of the Bladder.—The previous description has involved incidentally 
so much mention of the relations of the bladder that but little more need be 
said of them. Its posterior surface (Fig. 900), which is the widest, rests in 
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the male upon the rectum, the seminal vesicles and vasa defe in 

The serous covering of the superior surface extends for a 

upon the posterior, and thence is reflected to the rectum. The line of aoe 
attachment to the bladder forms the base of a triangle, whose sides ane made by 
the vasa deferentia. The area thus bounded is accessible to surgical operation 
through the rectum ; but it is unsafe to count upon more than an inch oF a non 
serous surface in the median line between the hind limit of the prostate eect i 
and the fold of peritoneum, though there may be double this amount. 

female the bladder has behind it the vagina and uterus. 


vy 1730, SO Bate of the Dindder, showing the vasn deferentia and seminn} vesicles. ‘The peritonetss Ie tase 
by hooks (Tostut.) 


When the bladder is distended, the anterior (pubic) surface is so enlarged 
that it partly rises out of the pelvis, and at the same time the peritoneum &* 
lifted away from the lower _part of the abdominal wall, and stretched over the 
extended area of the superior surface. This leaves a space of two inches 0 
more just above the pubic crest, in which an incision can be made without 
injuring the peritoneum. 

The arteries of the bladder are the superior, middle and inferior vesical, ani 
in the female, the uterine and vaginal, also; its veins are midicles of the 
iliac ; its lymphatics are tributary to the internal iline nodes ; and its 
is from the third and fourth sacral, and the hypogastric plexus of the sympathetic. 


The Urethra. 


The urethra is the tube by which the urine is conducted from the bladder, Ite 
ame, like “ureter,” is derived from the Greek word which means * to a 
The male and female urethre differ so materially that a separate on of 
each ig necessary. 


The Female Urethra. 


1) begins at the meatus urinarias internus in the bls 
urinarius externus in the vulva. 
ith the concavity in front. 
is about a quarter inch across. Tt is situated 
( ssociated with, the lower part of the anterior wi: 
vagina, faieocgt wi ean easily be felt. “Its external orifice is 
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part, and is located between the clitoris and the opening of the vagina. The front 
and rear surfaces of the tube are in contact. 





Fro, 91.—The female urethra and surrounding parts seen in sagittal section. (Testut.) 


The lining is a pale mucous membrane, and it is gathered into small, longi- 
tudinal folds (Fig. 902). Its epithelium is flattened and stratified, except at the 
uppermost part, where it is transi- 
tional ; its corium is beset with 
small papille, which are most nu- 
merous near the lower end. Mu~ 
ay cous glands are abundant. The 
cinevian__[H Ng submucous coat is areolar, and 
uecte: S A contains an unusual proportion of 
y yellow fibrous tissue, Outside of 
this is the muscular tunic in two 
layers, an internal longitudinal, 
and an external cireular, At the 
vesical end of the tube the cirewlar 
faseieuli are particularly numer- 
ous, and form a ring, whieh is 
erroneously called the sphincter 
of the bladder, but is properly 
named the internal sphincter of the 
os urethra. Between the museular 
AMITY ‘on Maeie? layers are scattered many elastic 
resi, 2— The feraalo urethre, veen tn coronal seotion fibres. In both layers, and es 
pecially in the longitudinal, is a 
great quantity of blood-vessels, the veins being far more conspicuous by their 
number and size, and in their arrangement highly suggestive of erectile tissue, 
though unlike this in being disseminated throughout the muscular coat, instead 
of constituting a discrete layer. 
The female urethra is very distensible, and may be dilated far beyond its 
usual calibre without loss of its tone. 
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The Male Urethra. 


‘The male urethra (Fig. 903) is a tube which carries not only urine, but also 
semen, and only a I portion nearest the bladder is devoted exclusively to the 
former use. It extends from the meatus urinarius internus in the bladder to the 


PONGY URETHRA 
Fig. 3.—The malo urethra, in sagittal section, (Testut,) 


meatus urinarius externus at the distal end of the penis, Tt is divided into three 
portions : first, the prostatic (called also the prostatic urethra), named from ite 
base contained in the prostate gland ; second, the membranous (called also the 
membranous urethra), reaching from the distal end of the prostate to the proximal 
end of the spongy body, and passing through the triangular ligament of the 
perineum, named beeanse, instead of ee embedded in the substance of some 
organ, as are the other portions, it is a free tube in the greater part of its extent; 

and third, the spongy portion or the spongy urethra, which occupies the ea 
spongiosum of the penis. ‘The proximal inch of the spongy urethra, being 
contained in the bulb of the spongy body, is sometimes called the bulbous 

portion, 
: The length of the urethra varies at different times in the same individual, 
ir y to physiological changes in the condition of the erectile penis, in 
zest part of the urethra is contained. In the flaccid state it measures 
it this longth is vastly increased by the erection of the penis, Tn the 
< zation the urethra is stretched two inches or more. 
hree portions as follows: prostatic 1} inch, mem- 
he first and second parts are not subject te 
as characterize the third. 

ronounced curves. In the prostatic portion its course is 
the membranous it runs downward with a 
forward almost horizontally for two inches, 
hus, the first and second portions deseribe 


a genth : u " d, and the third portion has a curve (so 
sharp as to t about midway of its length (Fig. 904), i 
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second curve is obliterated when the body of the penis is raised, as in the intro- 
duction of an instrument to the bladder through the urethm, and also duri 
erection. The part of the urethra between this curve and the bladder is call 


muscuLan 
‘OF BLADI 


RUS MARCULINUS 


GITUDINAL Mus 
‘CLES OF URETHRA 





Fig, #4.—Proximal portions of urethra with surrounding parts, (After Testut.) 


the fixed portion ; but it ix practicable for a skilled hand to pass « straight instra- 
ment into the bladder without injuring the tube or its surroundings, 

‘The bore of the urethra varies in size and shape in different parts (Fig. 905). 
‘The prostatic portion has the largest calibre, measuring one-third of an inch half 
way of its course, and a little less at its extremities. It is also the most dis- 
tensible segment. In_its hind surface (the floor) is an elevation which rises 
gradually from behind and then descends more abruptly (Fig. 906). ‘This is 
called by various names—verumontanum, “a mountain spit,” caput gallinaginis, 
“the cock’s head,” colliculus seminalis, “ the little seminal hill.” From the sum- 
mit of this ridge a little tubular cavity rons upward and backward for about half 
an inch, called uterus masculinux, “the male womb,” because it is the homologue 
of the uterus of the female. It is also called sinus pocularia, “the euplike hol- 
low,” and vesieula prostatiea, “the prostatic vesicle.” Upon its lateral lips open 
the two ejaculatory ducts, throngh which the semen is squirted into the urethra. 
On each side of this mound is a groove, the prostatic sinus, i ‘h open the 
most and the largest of the ducts from the glandular masses of the prostate, the 
smaller duets opening in the sides and roof (front surface) of the tube, The 
presence of the crest causes a transverse section of the urethra to look like an 
inverted U. The membranous portion has 2 diameter of one-fifth inch or less, 
which is also that of the meatus externus. The latter is the least dilatable part, 
and, consequently, an instrument which will pass the meatus will go through 
every other portion of the canal. Where the membranous urethra perforates the 
rigid triangular ligament it is not as readily dilated as elsewhere. The spongy 
urethra has a calibre between the other portions in s nd uniform except at its 
extremitics, In front for about half an inch it is dilated and thus forms the 
fossa navicularis, “the boat-shaped pit,” and behind for nearly an inch it widens 
in every direction, making the pars bulbosa, “ the bulbous part.” 

The lowest point of the membranous urethra ix about on beneath 
the pubie arch. ‘The upper part of this portion is in close relation to the 
rectum, 
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Structure of the Urethra.—The inner coat of the urethra is mucons membrane, 
continuous above with that of the bladder, below with the skin, It is nousuall: 
rich in elastic fibres, It has, most. markedly in the spongy portion, fine 
tudinal folds, which are effaced during urination, The tube does not s! open, 
like the trachea or a severed artery, but opposite surfaces rally the front ‘and 
ea Pea mucosa are in contact. The epithelium of the prostatic jon is 
similar to the yesical; in most other parts it is a simple columnar, but for a 


* of the male urethra at va- 
end, showing marked al 


thought to belong to glandular 
d depressions obliquely set in the 

ward the external meatus (Fig. 
found in the free spongy portion, proxi- 
large and small, The Jarge are one 
Jian row in the anterior (upper) wall; 
‘ anterior surface and at the sides in 
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longitudinal rows. Half an inch or more from the meatus externus in the ante- 
rior surface is a very large depression, nearly covered by a valve-like fold, and 
called lacuna magna, * the great 

lacuna.” In any of the larger 

pits the point of a fine instra- 

ment may catch, with results 

diagnostically misleading and 

therapeutically injurious, 

Doubtless, also, the obstinacy 

of gonorrhea! inflammation is 

often due to the concealment caveman Lacuna 

of the specific virus in some Of —ueren was oF une 

these recesses, beyond the reach 

of topical remedies, It will be 

seen that there are many open- 

ings upon the surface of the 

membranc—those of mucous 

follicles, racemose glands, pros- 

tatie glands, pacnistaey ducts, 

the uterus masculinus, and the ‘eromaionum” 

Tacuns ; to which array must be on iojaerior lander) sbriuce showing the nouns esta} 
added the mouths of the ducts 

of Cowper’s glands, in the proximal part of the spongy urethra, the glands them- 
selves being situated one on each side between the two layers of the triangular 
ligament, close to the membranous portion of the tube. 

The mucous membrane is surrounded by an areolar coat of great elasticity, in 
the meshes of which are large numbers of convoluted vessels, mostly venous, a 
tissue similar to the true erectile tissues being thus constituted. Outside of this is 
a coat of unstriped muscle in two layers, the inner being longitudinal in the dis- 
position of its fasciculi, the outer circular. The whole is enclosed in a fibrous 
tunic of variable thickness. In the upper part of the prostatic portion the circu- 
lar muscular layer is thick, and is sometimes spoken of us the sphincter of the 
bladder ; but it should be called the internal sphincter of the urethra, This should 
not be confounded with the structure of striped muscle which surrounds the 
tube just above the triangular ligament, and is the external sphincter of the wrethra. 
‘The compressor urethre embraces the membranous portion in the space between 
the two layers of this ligament. 





THE DUCTLESS GLANDS. 


By F. H, GERRISH. 


i [eer are several organs whose general, gross appearance is very similar to 
that of secreting glands, but which are conspicuously unlike latter in 
the reapect that they do not any duet by which their secretion is dis- 
shang From this fact they havi long been called ductless glands, This name 
involves a seeming paradox, for the word “ gland” implies capacity to form 
a product known as a seeretion, and not only had nobody seen a secretion from 
one of these organs, but the absence of a channel of exit strengthened the idea 
that there was no such material to be discharged. With this view of the case 
authors endeavored to devise a name for this class of bodies, which should be 
more in accordance with the sup wed facts. No such name, however, obtained 
general adoption, and the old title continued to be commonly employed, though 

with a mental protest by those who disliked inaccurate nomenclature. 
Tn recent years investigations along physiological and pathological lines have 


shown that some of these organs have a profound influence upon nutritive et ts 
in the body, and have established the fact of “internal secretion.” In other 
words some of these bodies have been found to form substances out of materials 
brought to them in the circulation, and to discharge these products of their 
activity into the blood ; and it is rendered hiptily probable that the others of the 


oup have a similar office, Since the fact of internal secretion is so well estab- 
feel, it is unnecessary longer to seck for another name for this class of organs, 
which, though duetless, are really glands, 

These sans are the spleen, the thyroid body, the thymus, the suprarenal 
capsules, the hypophysis, the parathyroids, and the carotid and coccygeal glands. 
Some writers include the tonsils and the epiphysis in the enumeration ; but the 
former are more properly counted among the lymphatic structures, and the latter 
probably has no appreciable use, being an aborted attempt at the formation of a 
third eye. 

It is not inappropriate to remark in this connection that the possession of a 
secretion and an exeretory duct for it does not necessarily prevent an organ’s 
having an additional function of like nature with that of the ductless glands. 
For example, the liver has other duties besides that of secreting the bile; and 
the testicles, while forming the essential elements of the semen, exert a profound 
impression upon the physical and mental attributes of the individual, as best 
shown in the arrest of development in various directions in those persons who 
have been castrated before reaching the age of puberty. 


THE SPLEEN. 
The spleen (lien) (Fig. 908) is the largest of the ductless glands, It is situ- 


ated in the dorsal part of the epigastric and left hypochondriac regions, behind 
52 a7 
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Structure of the Spleen. 


The spleen has a complete serous coat (Fig. 910), which is reflected from it 
at the hilum, a layer ing to the stomach, ax the front lamina of the gestro- 
splenic omentum, the hind lamina being contributed by the small sae of the 
peritoneum, and another layer passing to the kidney, as the hind lamina of the 
biaerenal ligament, whose front lamina is furnished by the small sac of the 
peritoneum. From the upper end of the spleen a serous fold, the phreno-splenic 
ligament, connects it with the diaphragm. 

Beneath the serous coat is the tunica propria, composed of mingled white 
and yellow fibrous tissues, the latter material being very abundant, and giving 
the organ great elasticity. Many cords and bands (trabeeuler) project into the 
organ from the inner surface of this tunic, and some plain muscle-cells are 
mixed with the fibrous elements. At the hilum the tuntea propria is reflected 
inward upon the vessels, and forms sheaths around them, At some distance 
from the surface, the arteries having become smaller by branching, the character 
of the sheath is changed from fibrous material to lymphoid, and at frequent 
intervals it is thickened so as to present globular or ovoid masses, the Malpighian 
corpuscles, sometimes ql; inch in diameter. 

By the entrance of the trabecul in one direction and the ensheathed vessels 
in another, the contained room of the spleen is divided into numberless, minute, 
irregular, intercommuniecating spaces; and these last are subdivided by delicate 
fibrous strands, connecting trabecule and vessel-sheaths, the surfaces of these 
little cords being covered by branched fibrous-tissue cells, The resulting areolwe 








F 1G. 910,—Horizontal section 1 the region of the spleen. (Testut.) 


are occupied by the spleen-pulp, which is substantially blood, thickened by the 

addition of great numbers of leucocytes, among which are certain large cor- 

puscles, called splenic cells. 
The arrangement of the bloc 







is extraordinary, and altogether peculiar 
to this organ. The aplenio artery, which, judged by the standard of the arteries 
of other organs, is ce very large, runs in the lieno-renal ligament, and 
divides into five or six branches before entering the organ. Rapidly breaking 
up into smaller vessels, when the minute arteriole stage is reached, which is 
generally succeeded by the stage of capillaries, the vessels abruptly terminate, 
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and the blood is poured into the wall-less spaces of the spleen- 
it is collected by venules, The Malpighian corpuscles are fretories for 
and the arterial blood conrses among the latter, its flow being impeded by their 
great number and by the filamentous framework of the Pips: The b 
in the splenic vein is remarkably rich in leucocytes. Tt is thoug! 
tion of the spleen is the disintegration of worn-out colored corpuscles of the 
blood, as the pulp contains many fragments of these cells. 

The lymphatics run in the tunica propria, the trabecnle, and the yall 
and sheaths of the vessels. They discharge into the splenic n from. 
oe lymph passes to the caliae nodes, The nerves are derived from the sols 

jexus, 

: The structure of the spleen is in some respects very similar to that of the 
lymph-nodes. The adenoid reticular tissue, the accumulations of lymph-celb, 
the great relative size in children, the atrophy which occurs in old : 
suggest an immense community of lymph-nodes, especially modified by a peesliar 
blood-supply. 

Not very infrequently accessory spleens (lienculi) are found. They are globular 
and all but echarpiee look like the principal spleen, near which they ar 
situated. 


THE THYROID BODY. 


‘The thyroid body (glandula thyroidea) (Fig. 911) has, independently of it 
function of internal secretion, a claim to the name of gland, because it began its 


Fi0, 911.—The thyrold body and the related blood-remels, (Testut) 


yan with a duet. In the description of the 

e foramen cecum, just at the rear of the h 

his blind hole is a remnant of the @ y 

he thyroid (in the early fetal condition a 
ieated with the pharynx. In the process of 

n, and finally was nearly obliterated, The 





as 


——— 


THE THYROID BODY, 821 ) 


gland, having thenceforth no exeretory duct, become dilated with their secretion, | 
which is introduced into the system doubtless through the lymphatics, perhaps 
also by the veins. 

The thyroid gland is commonly described in connection with the organs of 
respiration ; but this association is not justified ’by likeness of strueture or simi- 
larity of function, and rests merely upon the circumstance of contiguity, 

The thyroid consists of two fateral fobex, usually connected at their lower 
parts by an istimus. The gland extends vertically from the fifth or sixth tracheal 
ring to the side of the thyroid cartilage, and backward to the side of the pharynx 
and gullet. When present, the isthmus generally liex across the second, third, 
and fourth rings, The lobes are broadest below and taper to# point above. They 
are superficially convex, and adapted to the form of the structures against whi 
they lie. Each is about two inches long, one and a fourth inch wide at its broad- 
est part, and three-fourths of an inch thick ; but these figures are subject to great 
variations in different cases. During menstruation the thyroid of the female is 
somewhat increased in size. In infancy it is relatively larger than in the adult. 

‘The lobes are attached by fibrous tissue to the larynx and trachea, wherever in 
contact with these organs ; and distinet fateral ligaments bind them to the cricoid 
and uppermost part of the windpipe. 

Frequently a slender, tapering 
process, called the pyramid (pyra~ 
midal process, middle lobe), runs 
upward to the hyoid between the 
lateral lobes, from one of which 
(usually the left) or from the isthmus 
it arises. This ix a part of the re- 
mains of the thyro-glossal duet, men- 
tioned above. The gland is com- 
monly of a dark red color, and its 
weight is an ounce or more. 

The thyroid hody has a strong 
tunie of fibrous tissue, from the inner 
surface of which trabecule: are given 
off, incompletely dividing the paren- 
chyma into irregular lobules. These 
lobules are composed of closed. vesi- 

-eles, which are the original, tubular py, ya section afm vest of the tral gland ot 
acini Of the: gland, matured. and’ 4.406, filaecar mets}: Goal ecetatoag lee cob 
altered by reason of the closure of — thans. The vesicle is fall of colloid. jeohmid.) 

wry ducts. The vesicles 
shapes and various sizes, the largest not exceeding one twenty-fifth 

inch in diameter, They are lined with a single layer of short, columnar epi- 
thelial cells, and filled with a colloid fluid. They are held together by areolar 

tissue, in which course the vessels and nerves (Fig. 912). 

The arteries of the gland are the superior thyroids, inferior thyroids, and 
occasionally the thyroidea ima, These vessels are of Jarge size relatively to the 
volume of the gland, and make abundant anastomoses. The capillaries form a 
close plexus around the vesicl «l even penetrate between their epithelial cells, 
The veing are arranged in an intricate network on the surface of the gland, from 
which the blood is collected by the superior, middle, and inferior thyroid veins. 
‘The ymphaties begin in spaces about the vesicles, form a plexus in the capsule of 
the gland, and empty into the deep cervical nodes. Colloid matter, like that in 
the eavity of the vesicles, is found in the lymphat The nerve-supply is rather 
seanty, and is derived from the middle and inferior cervical ganglia of the 
sympathetic. 

Accessory thyroid glands of small size are occasionally found in this region, 
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THE THYMUS. 


The thymns (Fig. 913) is a temporary somewhat rapidly until 
it Liat Se earilaraeie size, anil tine ratte dwindling until it is menly 
vestigial. 

It is situated in the anterior mediastinum and lower part of the neck, between 


the lungs, in front of the heart, the great vessels, and tmchea, and 1 
upward nearly to the thyroid. It appears at the end of the 
intrauterine life. At birth it measures two inches vertically, and | 
ventro-dorsally and laterally ; and it weighs a drachm and a 
largest when the child is two or three years old, and its weight at 
drachms. Thereafter it slowly and steadily atrophies, and has neark 
by the fifteenth year, although traces of it may be discovered in ol 

Tt has a rosy hue in the foetus, is grayish-pink in the infant, and Pst 
yellowish, It is soft and compressible, and sigs out of shape by its own 
It is vertically elongated, and 1s largest belo 

It has two lobes, approximately symmetrical—the right lateral and the Mi 
lateral—pertee lent of one another, Each lobe has « delicate fibron: 
envelop, trom wh aul surface partitions extend inward, dividing the lobe 
into a large number of irregular, polyhedral lobules. If the envelop is eat 
between the lobules, the whole lobe can be unfolded, and the lobules are then found 
to be arranged around a central cord, close to which they are continuous with ech 
other, but at the periphery of the lobe are free. 

A lobule consists of clusters of little nodules, which are ster wu he 


Each nodule has a cortical and a medullary 


the former, and the Jatter pat ing eaelien 
aining smaller, These medullary 
epithelium of which the thymus one 


lymphatic tissue, A mee 


the interstitials connective tissue increasts, 


of the organ dur 


ge 
The arteries of the thymus are derived from the internal SINR 
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thyroids, the subclavian, and the carotid. The ceins run to the left brachio- 
cephalic. The “ preraes empty into the superior mediastinal nodes, The 
nerves come from the pneumogastric and the sympathetic. 


THE SUPRARENAL CAPSULES. 


Suprarenal bodies, adrenals, glandule suprarenales—these are the most com- 
mon of the nanies given to the two or, a ie of Briel Leas a kidney, 
resenting an appearance suggestive of a liberty-cap, rakishly worn (Fig. 914 
They are usually classed anne the ductless pane” as is oe hae a 
some they are grouped with the organs of the central nervous system, on aceount 
of the prominence of their nerve-tissue, both fibrous and cellular. Tt is fairly 
well determined that they are essential to life, inasmuch as their complete removal 
is speedily followed by death, as also is their entire degeneration in disease. 

Their precise function is still unknown. 


SUPERIOR SUPRA- 
RENAL BRTERY, 


ES) Miooie suraa- 
RENAL ARTERY. 





Fos, 4—Right saprarensl capsule and kidney, Fro. 915.~Sagittal section of the right 
viewed from in front. (Testut) f suprarenal capsule. (Testut.) . 


The suprarenal capsules are sitnated in the epigastric region, resting upon the 
top, and the inner and front surfaces of the kidneys, to which organs they are 
attached by areolar tissue. They are separated by the vertebral column, the 
distance between them being about two and a half inches. Their size is variable ; 
but the length rarely exceeds two inches, the width one inch and a fourth, and 
the thickness one-fourth inch. Each weighs about adrachm. The left is a little 
larger than the right. At birth they have nearly attained their adult size. On 
the anterior surface is a groove, running nearly crosswise, called the hilum, 

‘The right suprarenal body is pyramidal. Its anterior surface is nearly covered 
by peritoneum. It is adherent to the liver in an impression on the under snr- 
face of that gland, at the right of the vena cava. 

‘The left suprarenal body ix not as tall as the right, but extends farther down- 
ward on the vertebral border of the kidney. It is in contact with the spleen, 
stomach, and pancreas. The upper part of its anterior surface is clothed with 
peritoneum of the small sac. 
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Fis. 916.—Section of the earotid gland and carotid urterfes nenr their origin. of, internal enrotid : cr, exter 
nal carotid > gfe, enrotid gland; fF ‘pe of epithelial celle: f, fibrous tiue between the epithelial groaye: 
9 blood-vesanl, " Numerous vessels are also seen within the ghind. (Marehand,) 


Fic. 017 Section of the coecygeal gland. ‘The group of cells, apparently of epithelial nature, ix traversed 
by stall blood-verscta and enclosed by'Murons tinete (lertall.) '  PParenuy of em! 








THE ORGANS OF GENERATION. 


By G. D. STEWART, 


THE MALE ORGANS OF GENERATION. 


HE reproductive organs of the male may be divided into essential and acces- 

sory. The former are the festicles, two glandular organs, which produce the 
spermatozoa. The accessory organs are (1) a long canal from each testicle, by 
means of which the spermatozoa are conveyed into the vagina of the female. This 
canal is divided into the ras deferens, the ejaculatory duct, and the wrethra—the 
last being single and also belonging’ to the urinary system. (2) The xeminal 
vesicles, reservoirs of the semen ; (3) the prostate glad, which adds an element to 
the semen as it passes outward ; (4) the budho-nrethral glands (Cowper's), which 
also contribute to the volume of the semen ; (5) the serofian, a pouch, consisting 
of a series of concentric layers, which envelop the testi and (6) the penis, 
the organ of copulation, which encloses the extrapelvie portion of the urethra, 
and which, when erect, effects the discharge of the semen into the vagina. 


















THE TESTICLES. 


The testicles (“little witnesses” to masculinity), or testes (Figs. 918, 919), 
are two glandular organs which produce the spermatozoa, the principal element 
of the seminal fluid. They are suspended from the inguinal region by the sper- 
matic cords, and are surrounded and further supported by the scrotum. The 
left, as a rule, is a little lower than the right, and its spermatic cord is thus a 
little the longer. Each gland is from one and a half to two inches in length, one 
and one-quarter inch in width from before backward, a little less th; n inch 
veighs from five to cight drac 
consistence of the testicle is pe: r, Varying somewhat according to the condi- 
tion of its seminiferous canals. When the latter are engorged it is firm ; when 
they are empty, it is soft. 

Fach gland is divided into two parts—the testicle proper and the epididymis, 
The latter must be regarded as the first segment of a canal through which the 
spermatozoa, after ing the testicle, must pass to reach the urethra; but it 
is so intimately connected with the testicle that it may be described with that 
structure. 

The testicle proper ix ovoid, flattened tra: , and presents two surfaces, 
two borders, and two extremities. The external surface is convex and turned 
outward and a little backward ; the internal, almost flat, looks in the opposite 
directi The anterior border is convex and turned slightly downward ; the 
posterior, almost straight, is directed upward and backward and has attached 
along its whole length the epididymis. The superior extremity is rounded, and 
occupies a plane a little external and anterior to the more pointed inferior ex- 
tremity. The latter gives origin to a fibro-muscular band, the scrotal liganent, 
which is attached by its distal end to the bottom of the scrotum, thus fixing the 
testicle to its envelops. - 
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The Epididymis (“wu the testicle”) is a long marrow body, which lies 
along the posterior border of the testicle, encroaching somewhat on its outer 
surface. It is composed chiefly of the convolutions of a Hong eanal (t be 
deseribed later), and 1s divided into an upper extremity or head, a lower extremity 
or tail, and an intervening portion walled the body. The head or globus major 
(* greater globe”), the langest part of the epididymis, is round and smooth. It 
reposes like a hood on the upper extremity of the testicle, to which it is united 
by the tunica vaginalis, by an intervening layer of connective tissue, and by the 
vase efferontia, wich, on emerging from the testicle, immediately enter the globus 
major and make up the greater part of its bulk, ‘The body in horizontal section 
resembles a comma, and presents in consequence two surfaces and two borders. 
‘The anterior surface is concave, the posterior convex. Between the former and 

the je there is a short cul-de-wre, 
the digital fossa, which opens outward, 
and is lined by the tunica vaginalis, 
The internal border, corresponding to 
the tail of the eomma, is thin, and 
floats in the cavity of the tuniea 
vaginalis; the external is thick, 
lies immediately to the outer side of 
the vessels and nerves, as they enter 
the testicle, The tail or globus minor 
(“smaller globe”), intermediate in 
size between the body and head, is 
connected to the lower extremity of 
the testicle bya reflexion of the tunica 
vaginalis and by loose connective 
tissue. 
paLomus MAIOR Migration of the Testicle —Inn early 
feetal life the testicle is an abdominal 
~ ret ete, organ lying below the kidney and be- 
vos hind the peritoneum. To its lower 
extremity there is attached a museular 
band, called the gubernaculum testi 
(“rudder of the testis”), ~isti 
of a central bundle of unstriped mins 
cular fibers, which passes tres bn 
‘ y inguinal canal and is attac! to 
a TUNIon VARINALIS. dartos at the bottom of the n 
ight testicle, its external surface, and of lateral bundles of voluntary 
muscular tissue, which are deri 
from the oblique muscles of the abdomen and are, therefore, attached below ( 
the internal ring and the sides of the inguinal canal. Later the peritoneum sur 
the testicle and gubernaculum, forming a mesentery, the testicular portion 
led the mesorchium (‘ mesentery of the testicle”), 


ppears on the gubernaculum, at the internal ring, a pouch of peri- 


wus vaginalis (“sheathlike process”), which elongates eens 
inguinal | into the scrotum, carrying in front of 
idibuliform process of the fascia tram is, a 
which form the eremaster muscle), and 
then oceupied by the testicle, which leaves 
third month of fetal life, reaches the internal 
« external by the eighth, and shortly before birth 


That it may be due in small to 
i deniable; that it is in 
hat the lumbar region grows away from the 
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testicle, which is fixed by the gubernaculym, is probable. It must be noted too 
that the peritoneal pouch precedes the testicle, and, since the former is attached 
toa lower point in the gubernaculum, this fact may be explained in the sume 

Ese completed, the remains of the central gubernacular 


way. After descent has 


eas DEFERENS 


HIND BORDER 
OF TESTIS. 


Fro, 919.—Right testicle, its Internal surface. (Testut.} 


band may be found in the serotal ligament already described ; the lateral bands, 
having ceased to act after the testicle has reached the external ring, are drawn 
down, and may be found in the form of scattered bundles (the internal cremaster 
of Henle), lying amidst the other elements of the spermatic cord. 

The peritoneal sac which preceded the testicle is at first continuous with the 
general peritoneal cavity. Shortly before birth, however, the upper part of the 
tube of communication becomes closed, and this obliteration extends gradually 
downward to within a short distance of the testicle. Thut portion of the sae 
which surrounds the testicle is thereby completely cut off from the peritoneal 
cavity, and forms the tunica vaginalis. The obliterated portion of the pouch 
usually remains as a fibro-cellular thread, lying among the other elements of the 
cord. Sometimes this may be traced as a distinct band from the peritoneum at the 
internal ring above to the tunica vaginalis below ; sometimes it is lost on the cord. 

Occasionally the tube of communication remains open, and then the abdominal 
viscera may pass into the tuniea vaginalis, forming the congenital variety of 
hernia. In other cases the tube contracts, and forms a very minute canal, which 
may be traced downward a greater or less distance on the cord. A similar minute 
tube of peritoneum, observed in connection with the round ligament in the female, 
is called the ecnal of Nuck. 

One or both testicles may fail to reach the serotum until shortly after birth, or 
their descent may be delayed until puberty ; they may even remain permanently 
within the abdomen, or be arrested at any part of their course, 

The Tunica Vaginalis (“ sheathlike coat”) is a closed serous sac, of peritoneal 
origin, which invests the testicles and lines the scrotum, and may, the e, be 
divided into visceral and parietal portions. 
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exhibit frequent anastomoses, particularly near their origin, not only with the 
tubes pa lobule to which they belong, but with those of adjorning: lobules. 
Near the mediastinum the canals of each lobule unite to form a single straight 
excretory tube, one of the fubuli reeti, 

‘The wall of a seminiferous tubule, on cross section, is seen to consist of several 
concentric layers of epithelial cells, The cells of the innermost layer are united 
rdge to edge to form a basement membrane; the outer layers are incomplete, 
Within the tubule are several tee of small epithelial nucleated cells, the pro~ 
genitors of the spermatozoa. (See page 77.) 

‘The excretory canals (Fig. 921) of the testicle do not produce toz0a, 
but simply serve to convey the latter from the tubuli seminiferi to the canal of 


the epididymis, They are the tubuli recti, the rete testis, and the vasa efferentia. 
The tubuli recti, formed in the manner already indicated at the apices of the 
lobules, are short, straight, and of smaller calibre than the erous canals 
from whieh they spring. They penetrate the mediastinum, and in its anterior 


Fig. #2L—Dingrau of testicle proper and epididymis. (Testut.) 


portion break up into the rete testis, The walls of the straight tubules are made 
up of the fibrous tissue of the mediastinum, lined tee single layer of prismatic 
cells. The rete testis ocoupies the whole length of the mediastinum, and is com= 
posed of anastomosing vessels of irregular calibre, which vary in diameter, bat are 
always larger than the seminiferous canals or the straight tubules. Like the lat- 
ter they have no proper wall but are simply channels dug ont of the fibrous tissue 
of the mediastinum, and lined by an epithelium which is here cylindrical, there 
cubical, or even of the flattened variety. At the upper and back part of the tes- 
ticle these channels finally unite to form a smaller number of canals, the easa effer- 
entia (“ vessels carrying from”). The latter almost immediately escape from the 
albuginea, and enter the globus major, with which structure they will be deseribed. 
The interstitial tissue ix a very delicate connective tissue, which supports the 
seminal tubules and the smaller ramifications of the blood-vessels. Tt is derived 
from the trabeenle, and is peculiar in that it contains, besides the ordinary cells 
of connective tissue, the so-called interstitial cells, These are lange, rounded or 
oval corpuscles, some of which exhibit branching processes. Their protoplasm is 
ranular, often filled with fat, and may contain a brown or yellowish pigment, 
They occupy divers situations, surrounding the smaller vessels and lying between 
the tubules, and are either a special variety of connective-tissue cells, or are derived 
from cells of the germinal epithelium, which have not been utilized in forming the 
tubes. In the spaces of this tissue the lymphatics of the testicles take birth. 
Minute Structure of the Epididymis.—The vasa efferentia, ten to fifteen in 
number, carry the spermatozoa from the rete testis to the canal of the epididymis. 
Emerging from the testicle at its upper and back part, they are at first straight, 
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projection of about the same size, is seated either on the front of the globus 
major, the upper extremity of the testicle, or between the two, It is nearly 
always present, is sometimes divided into several lobes, and contains in its centre 
a tubular cavity or canal, which either ends in blind extremities or becomes 
continuous with a seminiferous canal. Morphologically, this body represents the 
Had pata end of the duct of Miller, an jay thera re, homologous with the 

mbriated éxtremity of the Fallopian tube in the female. Sometimes, indeed, it 
may be found as an empty orifice with fringed borders. 

The organ of Giraldes or paradidymis (“heside the testicle’), a small, 
irregular, Teer whe patch, which lies in front of the cord, immediately 
above the head of the epididymis and beneath the funicular portion of the tunica 
vaginalis, is made up of several small nodules, each containing a blind convoluted 
tube, lined with cylindrical, ciliated epithelium. It is a relic of the inferior 
portion of the Wolffian body. 


THE VAS DEFERENS. 


The vas deferens (* vessel carrying away a (Figs. 922, 923) is the prolonga- 
tion of the canal of the epididymis, and extends from the tail of the latter to the 
base of the prostate gland. 

It varies in length from six- 

teen to twenty inches, is eylin- 

drical in outline throughout 

the greater part of its course, 

and has an average diameter 

of about one-tenth of an inch, 

The vas travels upward in 

the spermatic cord, and may 

be divided into four portions 

as follows: (1) testicular; (2) 

funicular ; 8 inguinal ; (4) 

abdomino-pelvic. 

Direction and Relations.— ’ UPPER Limit oF 
The testicular portion, mark- 4 a Ta ae) 
edly tortuous, runs from its 
origin upward and a little 
forward, to about the middle 
of the testicle. It lies to the 
inner side of the epididymis 
and behind the testicle, and is 
separated from both by the 
spermatic vessels and nerves. 

he funicular portion is 
area and is continued canobearony 
vertically upward to the ex- oad 
ei loeninal ring, Tying penfit: "2Right minal vesicte, unraveled and viewed! fom 
behind the spermatic artery, 
nerves, and anterior group of veins, but in front of the posterior veins. The 
inguinal portion occupies the inguinal canal. The abdomino-pelvie division is, in 
the greater part of its course, retro-peritoneal. At the internal abdominal ring it 
leaves the spermatic vessels and turns inward, curving around the outer side of 
the deep epigastric artery, Crossing the external iliac vessels on their inner 
side, it then enters the pelvis close to the ilio-pubie suture, and curves downward 
and backward on the lateral wall the bladder, crossing in this part of its 
course obliquely and to the vesical si f the obliterated hypogastric artery and 
the ureter. The terminal segment of this division, about two inches in length, 
runs forward between the bladder and the rectum, It is dilated, flattened from 

8 
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before backward, sacculated, resembles the seminal vesicle, 
ampulla of Henle. The anterior surface of the latter is directly ay 
bladder wall; the posterior is separated from the rectum for 
above by the recto-vesical pouch of the peritoneum, below this, by the 
vesical fuscia. The external border of the ampulla lies in contact wit 
border of the corresponding seminal vesicle. ampullw of opposite 
separated by a triangular space, the interdeferential triangle, the apéx of whic 
corresponds to the base of the prostate, and in the opening of which the blatder 
and rectum are in almost immediate contact, separated only by the recto-vesical 
fascia, Close to the base of the prostate the ampulla again becomes narrow and 
straight, and is joined on its outer side by the corresponding seminal vesicle, to 
form one of the common or ajeseis cory, duets. 

Minute Anatomy.—The walls of the vas consist of three coats—areolar, mus 
cular, and mucous. The outer or areolar coat is com of 
mixed with blood-vessels, nerves, and smooth muscular fibres, arrai 
to the long axis of the canal. The muscular cout constitutes about fc 
the entire thickness of the wall, and gives to the yas a firm, resistant feel, by 
means of which it may easily be distinguished from the other elements of the 
cord. It is composed of smooth muscular fibres, arranged in three 
the superficial and deep planes the fibres are longitudinal, in the ian, whieh 
is much the thickest, they are circular, The mucous coat is whitish, i 
three or four eet folds, which ave effaced by distention, and is by 
cylindrical, non-ciliated epithelium, In the ampulla the walls are thinner, ani 


the mucous membrane presents many folds, which, uniting at divers angles, 
to this portion an areolar nee resembling the inal vesicles. "Thee 
areole are lined by cubical epithelium. 

Vessels and Nerves.—The artery, a branch of the superior vesical, joins the 
vas near its origin, and accompanies it to the testicle, anastomosing in the latter 


with the spermatic artery. The veins empty into the vesico-prostatie plexus asl 

the veins Hy the cord. ‘The nerves come from the inferior hypogastric plexus, 
The vas aberrans (“ vessel wandering from”) is a narrow tube which comes 
from the lower end of the canal of the 


epididymis, or from the Lae 

the vas. ing convoluted inte an 

irregular mass, it extends upwand be 

tween the structures mentioned for a0 

inch or more, and ends in a cel 

extremity. The tube when uneoiled 

measures from one and a half to fiflees 

inches in length. It agrees in structure | 
with the ee is a relic of the upp 

part of the Wolffian body. 


THE SEMINAL VESICLES. 


The seminal vesicles (Figs. 923. 
923) are two lobulated pouches, in 
: as reservoirs for the semen, to 
1 aid bs sera perp ie 
Dat one on either ex! 
vaislee and the vane GaGreeniis, (Ueetet) Sapa of the vasa “isterentia 1 ‘and 
between the bladder and the rectum. 
Each vi yramidal in form, with the broad end direeted 
ure nehes in length, and about a half inch in breadth at its 
widest part, and presents two surfaces, two borders, and two 
‘The anterior surface is attached to the base of the bladder, 
a short distance above, the ureter. The posterior surface 1s 
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above by the recto-vesical pouch of peritoneum, below this, by the recto-vesical 

fascia, which alone separates it ftom direct contact with the rectum. The poste- 

rior extremities or bases are widely separated; the anterior converge, become 

narrowed, and near the base of the prostate unite on their inner sides with the 

corresponding vasa deferentia to form the ejaculatory ducts. Along the inner 
in of each vesicle there runs the ampulla of the corresponding vas. 

Each ‘vesicle consists of a central tube, four to six inches in length, from 
which are vse off may blind diverticula, the whole being coiled into the form 
just described, and held thus by dense, fibrous tissue, In minute structure it 
closely resembles the vas. Like the latter it has an external fibrous coat derived 
from the recto-vesical fascia, and containing blood-vessels, lymphatics, and nerves. 
Its middle or muscular coat is thin, but te is arranged in superficial and deep 
longitudinal layers and a middle plane of circular fibres. The mucous membrane, 
areolar in structure, like that of the ampulla, is lined with non-ciliated, eylin-. 
drical epithelium, beneath which is a deeper layer of polyhedral cells, 

Over the posterior surfaces and extending between the two vesicles is found 
@ certain amount of smooth muscular tissue, also some longitudinal fibres, con- 
tinuous with those of the bladder wall. 


THE EJACULATORY DUCTS. 


The ejaculatory ducts (Fig. she are two in number, one right, the other left. 
Each is formed close to the base of the prostate by the union, at a very acute angle, 
of the seminal vesicle and the ampulla of the 

vas of one side. They convey the seminal Aas 

fluid from the vesicles and vasa deferentia 

into the urethra, From their origins the 

two ducts run downward and forward, con- 

verging as they descend, After a very short 

course they enter the prostate, and pass 

forward side by side between its middle and 

lateral lobes, opening finally into the prostatic 

urethra by two small elliptical orifices, placed 

one on cither side of the sinus pocularis, 

Each duct is about three-quarters of an inch 

in length, and its lumen, diminishing from 

behind forward, is so small at the urethral 

end as barely to admit a very fine bristle.  YR*T™Rs 

The walls of this tube are very thin; the tha RR en ee oe 
outer, areolar coat, found in the vas deferens 

and vesicula seminalis, has entirely disappeared ; and the outer plane of longi- 
tudinal musele-fibres becomes blended with the prostate. The muscular coat 
proper is therefore reduced to two layers, an outer of circular, and inner of longi- 
tudinal fibres. The mucous membrane resembles closely that found in the vas 
deferens. 

Arterial branches from the inferior vesical and middle hemorrhoidal supply 
the seminal yesicles and the extra-prostatic portion of the ejaculatory duct. The 
ceins correspond, emptying into the vesico-prostatic plexus; the nerres are 
derived from the hypogastric plexus. The intra-prostatic portion of the ejac- 
ulatory duct receives its nutrient and nervous supply from the prostate, 


THE SCROTUM. 


The scrotum (Fig. 925) is a pouch, which contains the testicles and a part 
of each spermatic cord. It consists of several layers which are from without 
inward as follows: (1) the integument; (2) the dartos; (3) the intercolumnar 
fascia ; (4) the cremasteric fascia; (5) the infundibuliform fuscia; (6) the sub- 
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peritoneal tissue; (7) the racist tunica vaginalis. The integument forms 
a common covering for both testicles; the remaining layers, meeting in the 
median line, form the sephon seroti, which passes inward between the two glands, 
siving to each a separate compartment, a 
The Integument is thin, very distensible, deeply pigmented, covered with | 





‘RIGHT INGUPAL CANAL 
Toot} 


WIGHT HALr OF ScMOTUM SKIN LEFT HALF oF scRoTuM 


Fis, 125—Tho scrotum. On the left side the cavity of the tunica waginalls has been opened; on the right 
sido only the layers superficial to the eremaster have been removed. (Testiit.) 














short hairs, and studded with numerous sudoriparous and sebaceous glands. 
Along its median line there rans a longitudinal ridge or raphe, from which 
numerous folds are directed transversely outward. 

The Dartos (“flayed”) is a thin, reddish, fibrillated layer, which lines 
and is intimately attached to the deep surface of the integument, It corr 
sponds to the two layers of the superficial fascia, with which it is continuows 
over the abdomen and groin; but it differs from these in that it consists of 
elastic tissue, with abundant, smooth, muscular fibres, and contains no fat. The — 
muscular fibres, mostly longitudinal in direction, are attached to the deep surface: 
of the skin, Under the influence of cold, mental emotion, and in the healthy, 
they are contracted, causing the scrotum thereby to become short and eorragated ;— 
in the feeble, and under the influence of warmth, they relax, and the serotam 
becomes pendulous, and its ridges almost effaced. ‘The dartos, as’ such, i608 
tinued over the penis and perineum. % 

‘The Intereolumnar Fascia (erlernal spermatic) is a thin, fitless, tra 
membrane, which lines the dartos. It is continuous above with the pillars — 


of the external abdominal ring, and with the transverse (intereolumnar) Sbres 
connecting them. . 
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The Cremasteric Pascia (middle spermatic) consists of two layers of thin 
areolar tissue, between which are placed the voluntary muscular bundles—ere- 
master (“supporting”) musele—derived from the internal oblique. At the 
bottom of the serotam this layer blends with the dartos. 

‘The Infundibuliform Fascia Mae ermatic) is a delicate membrane derived 
from the faseia transversal t lines the eremasteri¢ fascia. 

‘The Subperitoneal Tissue does not, properly speaking, form one of the layers of 
the scrotum. Asa loose areolar structure continuous with the subperitoneal tissue 
of the abdominal wall, it lines the infundibuliform fascia, investing and forming 
laminm between the different elements of the spermatic cord. Below, it connects 
loosely the inner surface of the infundibuliform fascia to the parietal layer of the 
tunica vaginalis. This with the preceding layer forms the so-called faseia propria. 

The tunica vaginalis has already been deseribed. 

Vessels and Nerves.—The arterial supply of the serotum comes from the 
superficial and deep external pudic, ma from the superficial perineal, a 
branch of the internal pudie, The cremasteric artery, a branch of the deep 

















¥i10, %26—Spermatic veins. (Testut.) 


epigastric, is distributed chiefly to the ecremaster muscle; but it also sends 
brinches to the deeper layers of the scrotum and anastomoses with the arte- 
rics of the testicle. The reine follow the corresponding arteries, and empty 
into the internal sxphenous and internal pudie. The /ymphaties terminate in the 
superficial inguinal nodes, The nerves are from the ilio-inguinal, the two super- 
ficial perineal, the inferior pudendal, and the genital branch of the genito-croral, 
The latter is distribated chiefly to the cremaster muscle. 
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THE SPERMATIC CORD. 


The spermatic cord forms the pedicle of the testicle, and consists of the fol- 
lowing parts: (1) the vas deferens ; (2) arteries ; (3) veins; Oinopenr (5) 
nerves ; (6) the processus vaginalis ; (7) the internal cremaster of Henle. These 
are cemented together by a loose ar tissue, continuons with the subperitoneal 
fascia, and are surrounded by certain layers, continuous with those found in the 
scrotum, 

The vas deferens forms the nucleus of the cord. The spermatic artery lies 
-in front of, the deferential artery is placed behind, the vas. The veins from the 
testiele, six or seven in number, Hea the pampiniform lexus, which rans upwand 
in front of and surrounding the spermatic artery. The veins from the genes 
form a group of two or three trunks only, which run upward behind the vas. 
The (ymphatics accompany the veins. The nerres run with the arteries. The 
processus vaginalis may run to the testicle or be lost at any level of the cord. 
The internal eremaater of Henle, in the form of scattered bundles, is supposed to 
represent the lateral bands of the gubernaculum. 

The coverings are, from without inward, the skin, dartos or superficial faseia, 
intercolumnar fascia, eremasteric fascia, and infundibuliform fascia, At the level 
of the external ring the four onter coverings are lost. From this point the cond 
traverses the inguinal canal, and at the internal ring its elements diverge, the 
cord as such ceasing to exist. 


The penis (Figs, 927-934) is the male organ of copulation. Tt takes origin 
in the Bere Peo between the sapactiaal racine fascia and the inferior 


SPONGY URETHRA 
P16, 07. —The malo urethra, in sagittal section. (Testut.) 
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nded by a cutaneous covering. Tt m 
led extremity or glans, a yOrtansae perinel 
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THE PENIS. 


described with the corpus spongiosum from which it is derived ; the other divisions 
will be taken up heel ye after the minute anatomy of the organ has been 
considered. 

Structure—The penis consists of three cylindrical masses of erectile tissue 
(two corpora cavernosa and a corpus spongiosum), and a system of enyelops, 
which surround and hold these together, 

‘The Corpora Oavernosa, cach about six inches long and half an inch in diameter, 
make up the greater part of the body of the penis. They are placed side by side 
and united along the anterior three-fourths of their extent, their contiguous sur- 
faces being somewhat flattened. Behind they diverge, and, becoming gradually 
narrower, terminate in pointed extremities, 
which are inserted, one on either side, into 
the middle of the ischio-pubie rami. The 
divergent portions, called the erura penis 
(Fig. 928), are fixed to the descending rami 
of the pubes by connective tissue, and in- 
vested by the ischio-cavernosi (erectores penis) 
muscles, which surround them more or less 
completely, In its course each crus presents 
a slight enlargement called the bulb, The 
distal extremities of the cavernous bodies, 
conical in outline, are received into corre- 
sponding depressions in the base of the glans, 
where they are firmly secured by fibrous tis- 
sue. Two longitudinal grooves, one dorsal, the 
other ventral, are formed by the union of these 


NOlLMOd ADNOsS 





Fig. 923.—The penis, proximal portion, seen Fic, 929.—The male urethra, 
from below. (Testut.) tts anterior (upper) surfhoe, 


bodies, The former lodges the deep dorsal vein, the latter, much the deeper, 
is oceupied by the corpus spongiosum. 
Structurally each corpus cavernosum consists of erectile tissue, invested by a 


sheath, the funiex albuginen, The latter ix composed of white and yellow fibrous 


tissue, and is both tough and sible. nged in two layers, superficial 
and deep. The former, of longitudinal fibres, is common to both bodies; the latter, 
of circular fibres, is proper to each. In the median line, where the two bodies 
touch, the cular fibres blend, making a septum, dense and complete behind, 
but in its anterior portion interrupted by numerous vertical slits, and hence called 
the septum peetinijorme (comb-shaped partition”). From the inner surface of 
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the albuginea, numerous fibro-muscular lamellated or filamentous trabecular are 
derived, These become smaller near the central axis of the body, and are 

behind, in the vicinity of the crura, than in front, Crossing each other in divers 
directions, the trabecule divide the cylindrical cavity of the albuginea inte an 
immense number of spaces, called areole. The latter communicate freely with 
cach other, and with those of the opposite body through the fissures in the sep- 
tum. They are lined by epithelial cells, resembling those found in the smallest 
arterial branches, and, therefore, represent widely dilated capillaries. At several 
points in their walls these spaces communicate with the arteries; they also give 
origin to the veins. 

‘The Corpus Spongiosum (Fig. 929) ix traversed throughout its whole extent by 
the urethra. Its posterior extremity, somewhat dilated, is called the bulb, ite 
anterior extremity, much dilated, makes up the glans, while the intervening por 
tion is known as the body. 

The bulb (Fig, 928) is pear-shaped, about one and a half inches in length, and 
three-quarters of an inch in diameter at its widest part. It is larger than the 
body, and contains the bulbous portion of the urethra, which is here surrounded 
by a greater amount of erectile tissue than elsewhere. Its posterior extremity 
lies about half an inch in front of the anus. Tapering anteriorly, it soon gains 
the inferior groove, formed by the junction of the corpora cavernosa, and merges 
into the body. The superior surface of the bulb rests against the inferior layer 
of the triangular ligament from which it receives an investment; its inferior 
surface is covered by the bulbo-cavernosi (acceleratores urinw) muscles. The 
urethra does not occupy the central axis of the bulb, but lies nearer to its superior 
surface. 

The body is lrical or slightly tapering. It occupies the inferior 
formed by the junction of the eavernous bodies, and is tunnelled along its centre 
by the urethra, 
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that organ. The prominent border of the base is called the corona glandis; 
the constricted portion of the body behind this, the cerviz. The external sur- 
face of the glans is smooth, and presents below a longitudinal ve which be- 
gins a little behind the meatus, extends backward, and lodges the frenum of the 
repuice, 
Ls Structure—The corpus spongiosum is composed of a thin layer of erectile 
tissue, which surrounds the urethra and is enclosed in a fibrous sheath, It 
fore resembles the cavernous bodies ; but the sheath is thinner and contains more 
elastic fibres, and the areole are smaller. The erectile layer of the bulb is 
thickened and prolonged backward, so as to surround the membranous and pros- 
tatie portions of the urethra. The erectile structure of the glans is continuous 
with that of the spongy body, from which, however, it is derived only in small 
the greater portion being developed from the integumental tissues which 
invest the glans (Retterer). Its trabeculw are very course, its areolm small, 
During erection the corpus spongiosum never attains the same degree of rigidity 
as the cavernous bodies, 

‘The Envelops of the Penis, four in number, are concentrically arranged around 
the erectile cylinders. They are from without inward as follows : (1) the integu- 
ment; (2) the dartos ; (3) an areolar layer ; (4) the fascia of the penis. 

‘The cutaneous envelop (Figs. 930), 931, 934) is continuous with the integument of 
the pubic region and serotam behind, and in front assists in forming the prepuce, 
Itis thin, deeply pigmented, and free 
from fat; contains abundant elastic 
tissue ; and is remarkable for its dis- 
tensibility and the laxity of its 
attachment to the subjacent tissues. 

Tt is studded with sebaceous glands, 
and presents a median raphe on the 
under (hind) surface of the penis, 
continuous with that of the scrotum. 

The prepuce, or foreskin, is a 
tegumentary fold, disposed like a 
cuff around the glans, It is formed 
as follows: just behind the cervix 
the integument leaves the surface of 
the penis and is continued forward 
for a varying distance, forming the 
outer layer of the prepuce; then it Fin. 991.—Glans penis, under surface. (Testut.) 
turns backward within itself, form~- 
ing the inner layer, and rejoins the surface at the level of the cervix. From 
this point the integument is reflected anew over the cervix and glans, to which it 
is intimately adherent, finally becoming continuous at the meatus with the mucous 
membrane of the urethra. “Thue constituted, the prepuce presents two surfaces, 
outer and inner, and an anterior opening, the preputial orifice. Below, it is 
drawn forward in a median fold, the frenum, which occupies the ventral groove 
on the glans, and is attached a little behind the urinary meatus. The integu- 
ment, which forms the inner surface of the prepuce and covers the cervix and 
glans, is 80 modified in character as t emble mucous membrane, Over the cervix 
and corona it is studded with numerous sebaceous follicles, the glandule: odor 
the secretion of which, added to the desquamated epithelial cells of this vicinity, 
forms a whitish substance of peculiar odor, the smegma proypudii (“ unguent of 
the foreskin”). The integument over the glans adheres closely to the erectile 
tissue beneath, possesses only rudimentary sebaceous follicles, and is beset with 
large nervous and vascular papi 

‘The dartos layer is continuous with a similar structure in the scrotum, and 
is formed chiefly of plain muscular fibres, the great majority of which are ar- 
ranged longitudinally, It extends to the preputial orifice, then like the skin 
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turning backward, it becomes more and more attenuated, and is finally lost on 
the cervix. When contracted, the dartos compresses the veins, and thas favors 
engorgement, Fi 

The areolar sheath lying beneath the dartos, is prolonged forward as far as 
the preputial orifice. It is loose, rich in elastic fibres, but almost devoid of fat, 
aad pital the superficial vessels and nerves. To this layer the skin owes its 
mobility, 

‘ "The: fascia of the penis on the erectile bodies. Anteriorly it does not 
enter into the formation of the prepuce, but Sara directly to the base of the 
glans, where it fuses with the integument. ‘ind, it is continuous with the 
superficial perineal fascia and the suspensory ligament. Structurally it is com- 
posed almost entirely of elastic tissue, and it therefore acts a5 a compressor of 
the deep veins, 

C ation and Fixation.—The anterior extremity or glans penis has already 
been described. The body, when flaccid, is soft, cylindrical in outline, and 
vertically from the front of the symphysis, sppnlg ea the root an acote 
the angle of the penis; when erect, it becomes much larger, changes in direction, 
and is prismatic in outline with rounded borders. The root is made up chiefly 
by the diverging crura. These are held in position by their insertion inte the 
ischio-pubie rami, and by short fibrous bands, which unite them to the i 
arch, the symphysis, ak the inferior layer of the triangular ligament. The 
suspensory ligament, a triangular band of elastic tissue, also aids in securi 
root. Its apex is attached to the upper part of the symphysis and the nei 
ing linea ; its posterior border blends with the front of the symphysis; its 
anterior border is free. Below, its fibres divide into: two PS ian and 
lateral. The former are inserted into the fascial sheath to the night and left of 
the dorsal vein, the latter separate to surround the cavernous bodies, 

Vessels.—The arterial supply (Fig. 932) of the envelops is derived from the 


external pudic, and from the superficial perineal and dorsal artery of the penis, 


AnTemion CORPUS BPONGIOSUM 
RANCH 


Fia, #2 —Diagraim of the arteries of the penis. (Testat) 


branches of the internal pudic, Each cavernous body receives from the eorre~ 
yudie a branch, which penetrates the albuginea on its inner 
nt where the converging crura meet. This vessel sends a 
_and then passes forward in the central axis of the 
fissures in the septum. bi its fellow. 
nis also perforate the albuginea, 
m are eappliel by a branch ( 
A smaller branch from the same source 
the dorsal surface of the bulb. The 
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nutritive and functional The former supplies the histological elements, breaking 
up into capillaries, which merge into veins in the ordinary way. The latter, 
according to Eckhard, forms ge ced of short terminal branches, which open 


into the areol by means of smal 
orifices. These orifices are sur- 
rounded by elastic tissue, which 
keep them closed when the penis 
is flaccid. Small convoluted twigs, 
called helicine arteries, are some- 
times seen projecting into the areola. 
‘The veins (Fig. 933) from the 
envelops and the prepuce converge 
toward the dorsum of the organ, 
where they form a common canal, 
the superficial dorsal vein, which 
follows the median line, lying in 
the areolar ase beneath the dartos, 
and ends in the external pudic and 
obturator veins. The veins from 
the corpus spongiosum emerge along 
its whole length. Those from the 
glans pass backward to the excava- 
tion at its base, where they form the 
deep dorsal vein, which runs beneath 
the fascial sheath, in the superior 
groove formed by the cavernous 
bodies, and perforates the triangu- 
lar ligament to end in the prostatic 
lexus. Those from the body and 
ulb terminate in the same plexus or 
in the internal pudie veins. Small 
venous branches from the cavernous 
bodies emerge from both the superior 
and inferior surfaces; the former pass 


Fig. sti —Veins of the penis. (Testut) 


directly into the deep dorsal vein, the latter terminate in the same vessel after first 
encircling these bodies. The principal efferent trunk, however, comes from the 
posterior extremity of the cavernous body and perforates the triangular ligament 
to end in the prostatic plexus or the internal pudie veins. 

‘The lymphatics from the prepuce and envelops form a single superficial dorsal 
trunk, which accompanies the vein of the same name, and, dividing at the root 


of the penis into right and left 
branches, terminates in the su 
ficial inguinal nod The deep 
lymphatics take origin in the eree- 
tile structures. In the glans they 
communicate freely y the lym- 
phaties of the urethra. Behind the 
pane they form a trunk, which fol- 
lows the dec 


Nerves.—The 
penis receive their nerve-supply from 
the genital branch of the genito- 
crural, and from the inferior perineal 
branch of the internal pudic. The 
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1, 9%4-—The penf in transverse section, showing the 
blood-vessels. (Testut.) 


erectile structures receive sympathetic branches from the hypogastrio plexus, and 
spinal branches from the dorsal nerve of the penis and the superficial perineal. 
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THE PROSTATE GLAND. 


‘The prostate (“standing in front”) (Figs. 935, 936) is a glandular body, situ- 
ated around the initial portion of the urethra. It develops at puberty, atrophies 
after castration, and in certain animals increases in size during the breeding 
season. 


EUACULATORY. 
over 


Fio. 35,~Proximal portion of the urethru, laid open by a median, anterior ent. (Testut.) 


Porm and Location.—It is irregularly cone-shaped, flattened from before back= 
ward, and is so directed that its 1 axis, running downward and forward 
from base to apex, makes with the vertical an angle of twenty to twenty-five 
degrées. Tt oceupies the median line, lying below the bladder, above the tri- 
angular ligament, behind the symphysis, and in front of the reetal ampulla, 

Volume.—In the child the prostate is only rudimentary in size ; but at puberty 
it begins to enlarge, attaining its full development from the twentieth to the 
twenty-fifth year... Its size, therefore, depends on the age of the subject. Tn the 
adult it is about one ineh and a quarter in length (from base to apex), one and 
one-half inch in widtheat the base, a little over an inch in  hiectiaae and it 

After the sixtieth year of life, often earlier, 
rged to double or even triple its original size ; 
h is probably always pathological, may be con- 
the entire organ. 

gland presents for description a base, an 
lateral surfaces. The posterior surface, 

on the anterior wall of the 
internal sphincter and helow and in front 
presents along the median line » 
the gland into lobes, The anterior 
or pubic face, cor xtent than the posterior, is turned 
toward the y i parated by the prostatic plexus of 
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veins, the pubo-prostatic ligaments, and the anterior ligament of the bladder. 
The /ateral surfaces are convex, and covered by the anterior margins of the leva- 
tores ani muscles, the vesico-prostatic plexus of veins intervening. The base is 
situated immediately below the bladder, with the muscular fibers of which it is 
directly continuous. The aper rests on the upper surface of the superior layer of 
the triangular ligament, about half an inch: behind the symphysis, and a little 
below the horizontal plane drawn through the highest point of the subpubic 
arch, - 

The prostate is traversed from base to apex by the first portion of the urethra, 
which occupies the median plane, but is nearer to its anterior than to its posterior 
surface. The direction of the ejaculatory ducts has already been described. 

Lobes.—The prostate consists of two lateral lobes, which meet and become 























continuous both in front of and behind the urethra ; and this bilobed condition is 
indicated by a posterior median groove, the 
prostatic fissure, which lodges the vasa defer- muscutan rans oF aLanDen 
entia and the vesicule seminales, On median 


section, however, the gland is seen to consist of 
three parts, one in front of and two behind the 
the urethra. Of the two posterior divisions 
that above the ejaculatory duets is called the 
third or median lobe. It is, of course, continu- 
ous at the sides with the lateral lobes. When 
slightly enlarged the median lobe forms a pro- 
jection on the middle zone of the base ; greater 

egtees of enlargement catise the posterior wall MN vesree wa atrenene 
of the vesico-urethral opening to become conve ety van Peony sland. 
thus changing both the length and direction of 
the urethra, and often interfering with micturition and the passage of sounds. 

Minute Structure.—Ntructurally the prostate consists of two principal ele- 
ments—stroma, and glandular tissue. The stroma, made up of connective tissue 
and smooth muscular fibres, forms for the prostate a sort of external capsule, in 
the thickness of which are lodged the veins of the prostatic plexus. By its 
outer surface this capsule is in contact and blended with the recto-vesical fascia 
and the superior layer of the triangular ligament. The inner surface of the 
capsule gives birth toa system of trabecul, which, radiating toward the veru- 
montanum in the floor of the urethra, divide the gland into a number of triangu- 
lar spaces, in which is lodged the glandular tissue. The muscular fibres of the 
stroma are abundant, constituting about one half of the entire mass of the gland. 
Above, they are continuous with the muscular fibres of the bladder wall, and 
form a strong ring surrounding the urethra; below, they are mingled with 
asmall amount of voluntary muscular tissue, derived probably from the trans- 
verse perineal muscles. 

The glands are of the branched or tubular variety, and number 30 or 40. 
They are disposed in a radiating direction around the urethra. Their ducts 
communicate with the urethra by minute orifices, opening into the prostatic 
nuses on either side of the verumontanum. The glands are lined by a layer 
of columnar epithelium.. They secrete a milky fluid, which at the moment of 
ejaculation is added to the seminal fluid. 

Vessels and Nerves.—The arterial supply is derived from the inferior vesical 
and the middle hemorrhoidal arteries. These furnish branches of small calibre, 
which ramify in the thickness of the organ, forming capillary plexuses around 
the walls of the glands. The reins empty into the plexus (vesico-prostatic), 
which surrounds the prostate, terminating finally in the internal iliac vein. The 
lymphatics take origin around the glandular walls, ramify with the venous plexus, 
and finally end in the internal iliac nodes. The nerves are branches of the hypo- 
gastric plexus. 
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THE BULBO-URETHRAL GLANDS. 


The bulbo-urethral or suburethral glands, more commonly called the glands 
of Cowper (Fig, 935), are two firm, rounded, somewhat lobulated bodies, about 
the size of peas. hey are situated between the two layers of the ips) 
ligament, one on either side of the membranous urethra, and immediately 
the posterior extremity of the bulb. From the last they are separated by the 
inferior layer of the triangular ligament, and some fibres of the constrictor 
urethre muscle. 3 

Each of these bodies is a compound racemose pan made up of several 
lobules, held together by fibrous tissue. The ducts of the lobules unite to form 
a single duct, which escapes from the gland at its anterior and superior aspect. 
The ducts from both Glens pierce the triangular ligament, and converging 
run forward beneath the mucous membrane for an inch or more, to ly 
by minute orifices into the floor of the bulbous urethra, The acini of the 
are lined with pyramidal epithelium, the ducts by a finely granular epithelium 
disposed in two layers. The product of these glands is a viscid, pee eit, 
albuminoid fluid, which is mixed with the seminal fluid at the moment 
ejaculation. 


THE MUSCLES OF THE MALE PERINEUM. 


‘These are divided into two groups, according as they are closely related to the 
anal canal or to the genito-urinary organs. In the former set are the anal sphine- 


¥iG, 97.—Muscles of the male perineum, (Testut,) 


ters, the levatores ani, and the co ; in the latter are the transvensi 
nosi, the bulbo-cavernosi, and the constrictor urethme, an 
ting the sphincters (including the constrictor), which are bilaterally 
symm i 
“About an inch in front of the anus four of these museles—one behind, oue is 
front, and o n each side—unite in a small, tendinous area, called the sent 
point of the pe 





THE PROSTATE GLAND. 


veins, the pubo-prostatie ligaments, and the anterior ligament of the bladder. 
‘The lateral surfaces are convex, and covered by the anterior margins of the leva- 
tores ani muscles, the RRR plexus of veins intervening. The base is 
situated immediately below the bladder, with the muscular fibers of which it is 
directly continuous, The apex rests on the ied surface of the superior layer of 
the triangular ligament, about half an inch: behind the symphysis, and a little 
below the horizontal plane drawn through the highest point of the subpubie 
areh, 5 

‘The prostate is traversed from base to apex by the first portion of the urethra, 
which occupies the median plane, but is nearer to its anterior than to its posterior 
surface. The direction of the ejaculatory ducts has already been ibed. 

Lobes.—The prostate consists of two lateral lobes, which meet and become 
continuous both in front of and behind the urethra; and thie bilobed condition is 
indicated by a posterior median groove, the 
prostatic fissure, which lodges the vasa defer= MUSCULAR TIGRE OF BLADDER 
entia and the vesieule seminales. On median 
section, however, the gland is seen to consist of 
three parts, one in front of and two behind the 
the urethra. Of the two posterior divisions 
that above the ejaculatory ducts is called the 
third or median lobe. It is, of course, continu- 
ous at the sides with the lateral lobes. When 
slightly enlarged the median sake forms a pro- 
jection on the middle zone of the base ; greater 

enlargement cause the aren Wall SFMINAL VESICLE! yas pereneNS 
»-urethral opening to become convex, Testut alter suppers the prostate giand. 

thns changing both the length and direction of 
the urethra, and often interfering with micturition and the passage of sounds. 


Minute Structure.—Sirncturally the fea consists of two principal ele- 


ments—stroma, and glandular tissue. The stroma, made up of connective tissue 
and smooth muscular fibres, forms for the prostate a sort of external capsule, in 
the thickness of which are lodged the veins of the prostatic plexus. By its 
outer surface this capsule is in contact and blended with the recto-vesical fascia 
and the superior layer of the triangular ligament. The inner surface of the 
capsule gives birth toa system of trabecu/a, which, radiating toward the veru- 
montanum in the floor of the urethra, divide the gland into a number of triangu- 
lar spaces, in which is lodged the glandular tissue. The muacular fibres of the 
stroma are abundant, constituting about one half of the entire mass of the gland. 
Above, they are continuous with the muscular fibres of the bladder wall, and 
form a strong ring surrounding the urethra; below, they are mingled with 
asmall amount of voluntary muscular tissue, derived probably from the trans- 
verse perineal muscles. 

The glands are of the branched or tubular variety, and number 30 or 40, 
They are disposed in « radiating direction around the urethra. Their ducts 
communicate with the urethra by minute orifices, opening into the prostatic 
sinuses on either side of the verumontanum, The glands are lined by a layer 
of colum: epithelium. They seerete a milky fluid, which at the moment of 
ejaculation is added to the seminal fluid. 

Vessels and Nerves.—The arterial supply ‘ived from the inferior vesical 
and the middle hemorrhoidal arteries. These furnish branches of small calibre, 
which ramify in the t ess of the organ, forming capillary plexuses around 
the walls of the glands. The veins empty into the AEE (vesico-prostatic), 
which surrounds the prostate, terminating finally in the internal iliac yein. The 
lymphatics take origin around the glandular walls, ramify with the venous plexus, 
and finally end in the internal iliac nodes. The nerves are branches of the hypo- 
gustric plexus, 
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THE BULBO-URETHRAL GLANDS. 


The bulbo-urethral or suburethral glands, more commonly called the glands 
of Cowper (Fig. 935), are two firm, rounded, somewhat lobulated bodies, about 
the size of peas. They are situated between the two layers of the Sens 
ligament, one on either side of the membranous urethra, and immediately al 
the posterior extremity of the bulb. From the last they are separated hy the 
inferior layer of the triangular ligament, and some fibres of the constrictor 
urethre muscle. r 

Each of these bodies is 2 compound racemose oe made up of several 
lobules, held ther by fibrous tissue. The ducts of the lobules unite to fore 
a single duet, which escapes from the gland at its anterior and superior aspect. 
The ducts from both glands pierce the triangular ligament, an convenying 
run forward beneath the mucous membrane for an inch or more, to open 
by minute orifices into the floor of the bulbous urethra. The acini of the 
are lined with pyramidal epithelium, the ducts by a finely granular epithelium 
disposed in two layers. The product of these glands is a viscid, transparvs, 
albuminoid fluid, which is mixed with the seminal fluid at the moment of 
ejaculation. 


THE MUSCLES OF THE MALE PERINEUM. 


‘These are divided into two groups, Se they are closely related to the 
anal canal or to the genito-urinary organs. In the former set are the anal sphine- 


¥10, 967 —Museles of the male perineum, (Testut,) 


ters, the levatores ani, and the coceygei; in the latter are th 
the ischio-cavernosi, the bulbo-e: and the eo 
in pairs, excepting the sphincters 
symmetrical, 
About an inch in front of the anus four of the 
front, and one on each side—unite in a small, 
point of the perineum. 
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The Anal Group (Fig. 937). 
‘The internal sphincter has already been described in connection with the organs 


of digestion, 

Sphincter Ani Externus, “the external sphincter of the anus,” surrounds the 
lower of the anal canal. It is three or four inches long and two wide, It 
arises from the tip of the coecyx ; its lateral halves ran forward, one on each 
side of the canal, and unite in front of it, where they presently become inserted 
into the central point of the perineum. It closes the anal aaa Tts nerves are 
the fourth Saag the inferior hemorrhoidal branch of the pudie. 

Levator Ani, “the lifter of the anus,” forms the greater part of the floor of 
the pelvic cavity on each side. It arises partly from bone, but mostly from fascia 
upon a line which extends from the body of the os pubis to the ischial spine. 
Its insertions are all at lower levels than any part of its origin, the pelyie floor 
sagging in the middle. Its front fibres ran backward to the central point of the 
perineum, embracing the prostate ; those at the rear pass mesially to the cooeyx ; 
and those between the front and rear, constituting the bulk of the musele, course 
toward the middle line, and are inserted some into the wall of the anal canal, and 
some into a median raphe in front of and behind the canal. Its upper surfixee is 
covered with the recto-vesical fascia. The two muscles, like all of the perineal 
muscles, act in concert. Their contraction lifts the pelvic floor and tends to 
counteract the action of the sphincters, thus aiding in defecation. They also 
assist in other expulsive movements by compressing the abdomino-pelvie con- 
tanta The supplying nerves are the fourth sacral the perineal branch of the 

CIC. 
us Coccygeus, “the coccyx muscle,” completes the muscular floor of the pelvis on 
each side, so largely formed by the levator. It arises from the spine of the 
ischium, expands into a triangle, and is inserted into the margin of the x 
and the last segment of the sacrum. It acts with the levator, and pulls the 
coecyx forward when it has been displaced backward, as in defecation, Its nerve 
is the fourth sacral, 


The Genito-urinary Group (Fig. 937). 
Transversus Perinei, “the transverse muscle of the perineum,” is sometimes 
called “ superficial ” to distinguish it from the “deep transverse,”—a name often 
iven to the constrictor urethre, It arises from the mesial side of the tuber 
ischii, passes forward and inward, and is inserted into the central point, fusing 
with its opposite fellow, the external sphincter, and the bulbo-cavernosus, Its 
nerve is the perineal branch of the pudic. The tranaversi serve to fix the central 
point, and thus aid the action of the other muscles which are attached to it. 

Ischio-cavernosus, named from its attachments, is also called erector penis. Tt 
arises from the mesial surface of the tuberosity and ramus of the ischium at the 
sides of the crus penis, thus embracing this structure. It is inserted into the 
external and inferior surfaces of the anterior part of the erns. It is supplied by 
the perineal branch of the pudic nerve. Its action, by compressing the erus, is 
to cause and maintain erection, 

Bulbo-cavernosus is thus named from its attachments to the bulb of the corpus 
spongiosum and to the corpus cavernosum, It is also known as the gaculator 
urine, accelerator reece weal gjaculator xeminis, From the central point of the 

rineum a tendinons raphe extends forward in the mid-line upon the balb, 
This and the central poi: ve origin on each side to one of these muscles, the 


fibres passing obli ard, embracing the bulb and the part of the corpus 
spongiosum just in front of it. The greater part are inserted on the dorsum of 
the spongy body, while the foremost fibres extend around the side of the eavern- 
ous body and are inserted on its dorsum in the mid-line. The perineal branch 
of the pudic nerve supplies it. The two muscles compress the hind part of the 
spongy urethra and drive its contents forward, 
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Constrictor Urethra, also named compressor urethra, is enclosed between the 
two layers of the triangular ligament, and includes the membranous ion of 
the urethra, for which it acts as a sphincter. It is sometimes called the deep 
transverse muscle, because it extends across from side to side between the ischio- 
pubic rami, Part of it goes in front and part behind the urethra. It squeezes 
the membranous urethra, and thus expels its contents. The dorsal nerve of the 
penis supplies it, 


THE FEMALE ORGANS OF GENERATION. 


The female generative organs are divided into an internal and an external 
group, The former are contained within the pelvis and comprise the following 
structures : (1) the ovaries, two glandular organs devoted to the production of the 
ova; (2) the Fallopian tubes, canals through which the ova reach the uterine 

(3) the uterus, a single, median, hollow organ, which receives the fecun- 
dated ovum, provides it with nutrition, and expels it at maturity ; (4) the vagina, 
a canal by means of which the uterine eavity communicates with the external 
surface of the body. 

‘The external organs, grouped under the common term of eulva or pudendum, 
include the vulval canal and certain surrounding and contiguous structures. 


vary and tube of the left side have been tifted omt or 


OVARIES. 


r, are the essential female organs 
odies, situated in the retro-uterine 





THE OVARIES. 


compartment of the pelvis, where they are connected, one on either side of the 
uterus, with the posterior layer of the broad ligaments. On the surface of the 
abdominal wall, ther position is indicated by the mid-point of a line drawn from 
the anterior superior spinous process of the ilium to the pubic-symphysis. 

Dimensions, Color, and Consistence.—Each ovary is about an inch and a half 
in length, three-quarters of an inch im breadth, from one-third to one-half an 
inch in thickness, and weighs from one to two drachms, During jpregnaney, the 
gland which contains the corpus luteum is much larger than its fellow. In the 
child the ovaries are rosy white, in the adale they are reddish; and during men- 
struation, owing to the yascular engorgement, they assume a deeper tinge. They 
resemble the testicle in consistence, but are much less dense. In the old, the 
entire gland atrophies, and becomes hard and fibrous. 

Conformation and Relations.—Kach ovary presents for examination two sur- 
faces, a superior or mesial, and an inferior or lateral ; two borders, an anterior 

a posterior ; and two extremities, an external or superior, and an internal or 
inferior. The superior surface, convex and free, looks upward, forward, and in- 
ward, and is more or less covered by the fimbriw of the Fallopian tube and the 
meso-salpinx, The inferior surface, turned toward the side wall of the oe 
often reposes in a shallow depression, the ovarian fossa, which is bounded behind 
and below by the internal iliac vessels and the ureter, above by the external iliac 
vessels, and in front by the pelvie attachment of the broad ligament. The 
anterior border, almost straight, is attached to the posterior layer of the broad 
ligament, between the layers of which the vessels and nerves run to enter the 
ovary at a depression in this border, called the hilum. The posterior border is 
free, turned toward the rectum, and covered to a varying extent by the fimbria 
of the Fallopian tube. The superior extremity is Annies the inferior, more 


pointed, does not quite reach to the pelvie floor. (The relation which the ovary 
ears to the Fallopian tube will be included with a description of the latter 


structure.) 
Fixation.—The ovaries are held in position by their attached anterior borders, 
and by the utero-oyarian, the tubo-ovarian, and the suspensory ligaments. The 


UTENO-OVAMIAN 
vessris 


uteri 


Fs. 959 —The uterus ane appendages, front view. On the left side the tube is pulled down, the ovary tiled 
ap. (Testut.) 


utero-ovarian ligament is a sh rounded cord somewhat over an inch in length, 

whieh, running between the folds of the broad ligament, connects the inferior 

extremity of the ov with the yt if the uterus, where it is attached 

a little below and behind the origi : lopian tube. It is composed of 

fibrous tissue and plain museular fibres, the latter derived from the superficial 
” 
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muscular layer of the uterus. The tubo-ovarian fic or ovarian fimbria, 
connects the superior extremity of the ovary with the fimbriated ity of 
the Fallopian iba: The suxpensory ligament, also called the houbo-avearian fi 
ment, or um infundibulo-pelvicum, is the upper part of the external border 
of the broad ligament. Running downward from the brim of the pelvis, it is 
attached to the superior extremity of the ovary and carries between its folds the 
ovarian vessels and nerves. 

Direction.—Usually the ovaries assume a slightly oblique direction, i 
downward, inward, and a little forward, so that their long axes, if pip 
below, would meet in front of the uterus. Their direetion, however, vari 
widely within normal limits, and is much influenced by the faet that their liga- 
ments are not only extensible, but two of them, the utero-ovarian and 
ovarian, take origin from movable points. Another important factor in deter- 
mining the direction of the ovary is the condition of the Peet bets 
When the uterus deviates from the median line, the ovary of the side to whi: 
the uterus turns is vertical ; while that of the opposite side, its lower ex! 

willed on by the utero-ovarian ligament, is nearly or quite horizontal, A 
Piadder or rectum, by changing the position of the uterus, must also modify the 
direction of the ovary. 

Structure.—The ovary consists of a framework of stroma, Granfian follicles, 
and an epithelial covering continuous with but differing from the peritoneum, 

‘The stroma (“bed”) is a connective tissue com) of abundant cells, white 
and yellow fibrous tissue, plain muscular fibres, blood-vessels, and nerves. 
of the cells are ucaleaGaped, and are held by some anatomists to be cells 
involuntary muscular tissue, while others regard them as connective-tissue cells. 
From the hilum there projects into the centre of the ovary a core made up wholly 
of stroma and called the medullary substance, Tt is very vascular and contains 
no Graatian follicles. From the periphery of this core numerous bands of stroma 
run toward the surface of the ovary, crossing and intersecting each other in every 
direction. Arrived at the surface, these bands reunite to form beneath the epi- 
thelial covering a thin fibrous layer, the frnica albuginea ovarii, which bears, 
however, but a faint resemblance to the tunica albuginea of the testicle, and ean- 
not be dissected from the subjacent parenchyma. Between the tunica albugines 
and the medullary substance isa thin zone called the eortical layer, It is only 
slightly vascular, and contains in * stages of development 
follicles. The epithelial covering, vse of a single layer of columnar cells, 
reposes on the tunica albuginea, and is the remains of the germinal epithelium, 
‘The peritoneum, covered by flattened epithelial cells, is totally unlike this 
strueture, which it joins at the level of the attached anterior border, 

Graafian Follicles (Fig. {40).—The Graafian follicles contain the o 
embedded in the meshes of the ovarian stroma. — Their structure di on the: 
degree of maturity which they have attained, and will therefore be deseribed in 
several stages. : Be, 

follicles, varying in size from =}, to of an inch in diameter, 

» layer of fattened or srindionlogs cell, which closely, invest 
In the young child each ovary contains about thirty at 
grade, 


owing structural are 
stroma forms for the follicle a special ia ates 
ayer (tunica fibrox), See encloses the blood- 
le; and an inner, vaseular layer 
cells and a capillary plexns. (2) The 
ovum in the earlier +, NOW 
ng two layers, one of which lines the tinier 
i chile the other invests the ovum 
(3) Between these two layers an alhn- 
liculi, is developed ; and it crowds the 
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ovum to one side of the follicle, usually that nearest to the surface of the ovary, 
where the cells of the discus proligerus are continuous with those of the mem- 
brana granulosa. (4) Between the membrana ery and the tunica propria 
there appears a thin structureless membrane, the membrana propria, " 

The fecgest follicles are from gly to } an inch or more in diameter, Their 
increased size is due mainly to an increase of the liquor folliculi. In this stage 
the membrana granulosa and diseus proligerus each consists of several layers of 


Fis, M0.—Graafian follicles, iu diferent stages of development, Magrammatio. (Testut,) 


eells, derived by proliferation from the pre-existing cells. In the external layer, 
that is next to the tunica propria and the ovum, the cells retain their columnar 
outline, but the remaining layers are composed of irregular or rounded cells. 

Origin.—In early foetal life, the ovary is represented by a cellular mass derived 
from the peritoneal cover of the Wolffian body, and called the germinal epithelium. 
Among the small cells of which it is composed are certain larger, spherical, 
nucleated cells, the primordial ova. Soon, from the fibrous stroma beneath the 
epithelium, prolongations of connective tissue grow into the mass of cells; and 
coincidently the cells, themselves becoming involuted at certain points, grow into 
the stroma. In this way irregular tubes lined with polyhedral or rounded cells 
are formed. Later, bands of stroma grow across these tubes and divide them into 
nests of cells, These nests are the future Graafian follicles, and each contains at 
least one primordial ovum. From the smaller cells are developed the membrana 
granulosa and diseus proligerus, By about the seventh month of intra-uterine 
life these processes cease, and thereafter the ovary is covered by the single layer 
of epithelium already described, 

Location.—The smallest follicles are found in the outer layer of the cortical 
zone of the ovary, where they are so nomerous as to impart to this region a granu- 
lar appearance. Many of these never develop. ‘The larger follicles (ten to twenty 
in each ovary) occupy the deeper layer of the cortical zone. The largest and most 
mature follicles are in contact with the medullary substance and nourished by its 
rich vascular supply. Extending entirely across the cortical layer, they project 
from the surface of the ovary in the form of clear vesicles, 4; to + of an neh jn 
diameter, 


an ovum in the primordial stage is about 
stage its diameter is increased to 
Tt is developed fr ch cell and presents the followin 
rts; (1) an outer covering representing the cell wall, and called the zona pel- 
‘ucida or vitelline membrane; (2) this a mass of protoplasm, the vitellus or 
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yolk; (3) situated excentrically in the vitellus the germinal vesicle, whieh repre- 
sents the nucleus of the cell; (4) the nucleolus or germinal spot. 


cis: bald open b Fro, 92. —Ovary, ald open 


Py, oneirading out, show= 
Jongitudinal cuts ahowing © corpus eT a! 
luteum three weeks after menstrua- are 
Hite ere) wets after menstruation. 


c iestudinal ent, |. 945,—Ovary, laid open 
showing a corpos Tuteuma at tive chi St tno second i ® corpits luteum 
jnonth of proguancy. (Dalton, Tourth month of pregnancy. (i 


The zona pellucida, a thick, strong and transparent membrane, forms the outer 
covering of the ovum. It is ‘marked by numerous radiating striw, and for this 
reason is sometimes called the 2ona radiata. ‘The strie 
are supposed to be minute canals, throngh whieh nutrition 
reaches the ovum, while it is still in the Graafian follicle, 

and through which the spermatozoa may afterward 
in the process of fecundation, The yolk or vitellus is a 
soft substance contained within the zona radiata. Tt com 
sists of granules embedded in a fine reticulum of proto 
plasm. The germinal vewicle, yalyy to xhq Of an inch in 
iame the periphery of the ovum. Tt is com- 
2 membrane, containing a fine clear 
ich are embedded a few granules, et 

spot, or nucleolus, y2yy tO gelyg Of an inch in 

s the side of the to ae vesicle nearest 
of the ovum. There may be more than 


primordial ova are scattered among the 
rerminal epithelium, and with 

substance of the ovary, as already de- 
er, remain behind, and are 


ch covers the surface of the ovary. 
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Diseharge-—Rupture of a Graafian follicle, and sometimes more than one, 
occurs shortly before or during cach menstrual period. It takes place at a point 
in the peripheral pole of the follicle called the stigma (“point”) or amacula 
(“spot WY, iowti. The wall at this point is seantily supplied with blood-vessels, 
and, as the follicle nears maturity, it undergoes fatty ¢ tion, The ovum 
with the liquor folliculi and cells of the discus proligerus is discharged on the 
surface of ae ovary. 

Corpora Lutea.—A corpus luteum (* yellow body”) occupies the site of each 
ruptured Graafian follicle, and is produced by certain changes which take place in 
the follicular wall. A short time before the follicle is ready to rupture, the cells 
of the tunica propria begin to proliferate, and the wall of the follicle is thrown 
into folds, into which project newly formed vascular loops. A blood-clot fills the 
follicle after rupture, but it is soon absorbed and the folds, growing into the 
cavity, take its place. In the non-pregnant the whole structure begins to shrink 
in about two weeks, and in a short time Bed wenin ‘The corpus luteum of preg- 
naney differs much from that just deseribed. It is larger and persists for a longer 
time. As the blood-clot disappears, a peculiar yellowish connective tissue (yel- 
low probably because the cells are loaded with oil-globules) takes its place. After 
several months the corpus luteum ceases to grow, but it is still present, though 
much reduced in size, even at the end of pregnancy. (Figs. 941-946.) 

‘The surface of the ovary is smooth until puberty. After that time it grows 
more and more uneven, due to the scarring which follows the formation of the 
corpora lutea, 

Vessels and Nerves.—Each ovary is supplied with blood by a branch from 
the abdominal aorta, the ovarian artery, which corresponds to the spermatic in 
the male. ‘This vessel is carried to the ovary between the layers of the suspensory 
ligament. It divides into two branches: a tubal, distributed to the Fallopian 
tube, and an ovarian. The latter runs in a flexnous course along the attached 
border of the ovary, to which it sends from ten to twelye branches, and ends by 
anastomosing with the uterine artery near the superior angle of the uterus, The 
branches to the ovary, also tortuous, end in capillary plexuses in the tunica 
propria of the Graafian follicles. ‘The veins form in the middle of the organ a 
considerable mass, called the bulb of the ovary. Emerging from the hilum, these 
vessels join with some of the uterine veins to form between the layers of the 
broad ligament the pampiniform (“tendril-form”) plecus. From this the blood 
is collected by a single trunk, the ovarian vein, which follows the course of the 
corresponding artery. The right ovarian vein empties into the inferior vena cava, 
where it is supplied with a valve. The left joins the renal vein at a right angle, 
and is without valves. The /ymphatics begin as minute spaces in the tunica 
fibrosa of the follicles, around which they form plexuses. At the hilum they are 
condensed into five or six trunks; and, following the veins, they finally empty 
into the lumbar nodes, The yerces are derived trom the ovarian plexus of the 
sympathetic. An additional supply is probably received from the uterine nerves, 
branches of the third ourth sacral. 

Migration.—The ovaries are situated primarily in the lumbar region, in front 
of the psoas, and near the kidney. About the third month of intra-uterine life 
they begin to descend, and at the ninth month they reach the brim of the pelvis. 
This descent is chiefly due to the fact that the lumbar region grows away from 
the ovary. Sometimes, though rarely, the gland may remain in its. primitive 
situation, or it may descend into the inguinal canal, even passing through the 
external abdominal ring. 


THE FALLOPIAN TUBES. 
The Fallopian tubes, or oviducts (“ege-ducts”) (Figs. 938, 939), two in 


number, are the excretory ducts of the ovaries and serve to convey the oya to 
the uterine cavity. 
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Location—They are situated in the free or peer margin of the broad liga- 
ments, between the ovaries behind and the round ligaments in front, Tnternally 
they are continuous with the superior angles of the uteras, externally each tube 
is attached to the superior or outer extremity of the corresponding ovary. That 
portion of the broad ligament below cach tube, and between it and the is 
called the meso-salpinx (“mesentery of the tube”). ‘The oviduets are, 
fixed in position by their continuity with the uterus, by their attachments to 
ovaries, and by their imprisonment between the two peritoneal lamins, of which 
the broad ligaments are ane 

External Conformation.—Each tube is trumpet-shaped, and increases in size 
from within outward. At the ovarian extremity, it expands to enclose a funnel- 
sepa space, the infundibulum or pavilion. It varies in length from four to five 
inches, and is divided into three parts as follows: (a) the inner extremity or 
interstitial portion; (6) the middle portion or body; () the external or fim- 
briated extremity, The interstitial portion is contained in the thickness of the 
uterine wall. Its canal, very narrow, is continuous with the uterine cavity 
through a small opening, the ostium uteriniuin (* door of womb”), which is only large” 
enough to admit a ficial bristle. The body is subdivided into two heres inner 
or isthmus and an outer or ampulla. The isthmus is hard, cylindrical, straight, 
and nearly horizontal. It measures an inch and a half in length, and has a 
diameter of about one-eighth of an inch. The canal of this division is still very 
small, though somewha' reased as compared with that of the interstitial por- 
tion, with which it is continuous. The ampulla (* bottle”) or 
seminis (“reservoir of seed”) extends from the isthmus to the fimbriated 
extremity. It is distinguished from the former by the fhet that it has thinner 
walls, and is softer, and fattened antero-posteriorly. Tt is also markedly flexnons, 
and the diameter is almost. twi hat of the isthmus, Its canal, inereased in 
size toward the outer extremity, is irregular in calibre, and large enough to admit 
a uterine sound, a 

‘The fimbriated extremity (infundibulum) opens downward, backward, and 
inward. It is the most movable part of the tube, and receives the ova after 
their discharge from the Granfian follicles. This extrem’ 
description into an internal and an external sarface, a base an 
external surface, continuous with the outer surface of th 
covered by visceral peritoneum. The internal surfaee is co 
corresponding surfaee of the ampulla, and lined by a prolongs 
membrane. At the summit, the infundibulum communicates with the exvity of 
the ampulla through a narrow opening, line to a line and a half in diameter, 
called the ostium abdominale, The base is festooned by ten to fifteen diverging 
processes, called jimbric: (“fringes”), which are arranged in two or three 
centric circles. The bases of these are attached, their apices are 
edges are ent into numerous secondary fringes. The ovarian fimbria, 
its fellows, runs from the lower part of the ampulla, to become attached te: 

emity of the ovary, On its inner surface a gutter, lined 
extends from the y to the ostium abdomit 
e it is in contact with a band of smooth muscular fibres continued 
vw the tube. Sometimes the ovarian fimbria is not quite 
it is then attached forount the medium of this mus 


e terminal portion of the mucous gutter, ‘ 
ready stated, increases in diameter as 
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Direction.—The Fallopian tubes are freely movable particularly in their outer 
rtion, They are pushed backward by a full bladder, depressed by intestinal 
Tolds from above, or pushed forward when the intestines occupy the retro-uterine 
‘They are affected, too, by any change of position in the uterus. The 
irection which they pursue is therefore variable. Usually each tube runs from 
its inner extremity transversely outward to a pain opposite the middle of the 
ovary, a distance of half an inch to one inch. It then runs upward, also a little 
backward and outward, in front of the attached border of the ovary, near to and 
rallel with the pelvic wall. Arrived at the superior extremity of the ovary it 
ds backward, and, after a short course in this direction, terminates by runnin; 
inward and downward. It thus forms a sort of bay whose concavity, directo 
downward and inward, embraces the upper end of the ovary, while the fimbrie 
lie in contact with the posterior border and mesial surface of the gland. 

Stracture—The tube has three tunics—serous, muscular, and mucous, The 
two lamine of the broad ligament furnish the serous eovering, and these, as they 
approach the tube, diverge, leaving along its lower border a narrow uncovered 
strip. A layer of loose areolar tissue, continuous with the subperitoneal fascia 

rich in elastic fibres and blood-vessels, is found beneath the serous coat. The 
muscular turie may be divided into two layers, longitudinal and circular, The 
former is superficial and continuous internally with the uterine musele; externally 
it ends at the origin of the pavilion, except for the band, alrendy mentioned, 
which accompanies the ovarian fimbria. The circular layer, also continuous with 
the uterine muscle, is thinnest near the fimbriated extremity, and ends at the 
ostium abdominale. In the vicinity of the uterus some longitudinal fibres are 
found within the circular. The mucous coat is continuous with the mucous lining 
of the uterus, Having no special submucosa, it is intimately adherent to the 
muscular layer, It forms the plications already described, and is lined by a 
single layer of columnar, ciliated epithelium, in which the ciliary motion is 
toward the uterus. Crossing the ostium abdominale the mucous membrane 
establishes itself on the inner surface of the fimbriw, At the borders of the 
latter, or on their outer surfaees a little beyond the borders, it menges into the 
peritoneam. It has no glands. 

Vessels and Nerves.—Arteries.—The external tubular artery is derived from 
the ovarian, the internal tubnlar from the uterine. Together these form an 
areade, which travels between the layers of the meso-salpinx, and sends branches 
to the lower borders of the tube. e veins form in the meso-salpinx a plexus 
parallel to the axis of the tube, and finally empty through the pampiniform 
plexus into the utero-ovarian veins. The /ymphatics, joining with those of the 
ovary and uterus, empty into the lumbar nodes. The nerves, derived from a 
plexus around the uterine and ovarian arteries, are numerous ; but their course 
and mode of termination are not well known, 


s 
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THE UTERUS. 


‘The uterus or womb (Figs. 938, 947),a hollow onan with thick, muscular, 


contractile walls, is situated in the between the bladder and the rectum, 
Tn its cavity the ovum is received, retained, and developed ; and the fetus, after 
reaching maturity, is expelled chiefly by the contractions of its muscular fibres. 
Conformation.—The uterus, in form, resembles a truncated cone, 
whose base, turned upward, reaches to or a little above the level of the pelvie 
brim ; and whose summit, directed downward, projects into the upper extremity 
of the vagina. It is flattened from before backward, and divided into two parts 
by a slight circular constriction, called the isthmus, which corresponds externally 
and in front with the point at which the peritoneum is reflected from the uterus 
to the bladder, while internally it coincides with a narrowing of the uterine canal, 
known as the internal os, In virgi isthmus is a little below the middle of 
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the long axis of the uterus; in women who have borne children it is placed at 
the junction of the middle and lower thirds, It divides the tterus into the body 
above and the cervix below. 

The body presents for description two surfaces, two borders, two extremities, 
and two angles, ‘The anterior surface is sli, eit posterior markedly, convex 
and both are covered by peritoneum. The lateral ort lers, also convex, con hes. 
a little as they ran downward to the isthmus, The superior extremity or fe 
(sometimes called a border) is broad, convex, and covered by the eataee 





Foo. 917 —Ragitial section of the lower part of a femnale trunk, Hight segment, “8M. INT, mall titestines | 
Teetut | 


it passes from the anterior to the posterior surface. At the inferior extremit 
the body is continuous with the cery The angles, right and left, are formy 
by the junction of the superior extremity with the lateral borders. They are 
contin with the corresponding Fallopian tu 


The cervix, narrower than the body rylindrical in form, has a tly 
ity. It is cooslossaiat alae 


wider diameter in the middle than at cithe: 

with the body, below it proj which is attached around its 
circumference somewhat higher behind than in front. That portion above the | 
vaginal attachment (sup ul segment) comprises about two-thirds of the 


total length of the cervix in front, about one half behind. ‘Phe middle or vaginal 
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segment—that part to which the vagina is attached—is about one-fifth of an 
inch in length, and is placed obliquely. The lower or intra-vaginal segment is 
cone-shaped, covered by mucous membrane like that of the vagina, and presents: 
at its summit 4 circular or transverse aperture, the external ox, 

Internal Conformation. —The cavity of the uterus is divided into two parts 
by the internal os, The upper portion belongs to the body, the lower to the 
cervix, The long axes of these segments may lie in the same straight line, but 
usually they join to form an angle, opening anteriorly, of 140° to 170° Leia 

The cavity of the body (Figs. 948, 949), triangular in outline and with the 





EXTEMMAL OS 


FiG. ‘The uterus of a virgin, In coronal Fig, M9.—The uteras of a woman who bus borne « 
section. child, fa coronsl section. 


base uppermost, presents two surfaces, three borders, and three open angles. 
‘The surfaces, anterior and posterior, are in contact. All the borders, in the 
vingin, are convex internally ; in women who have borne children the two lateral 
are straight or even concave. At the superior angles the cavity of the body 
communicates with the oviducts, at the inferior angle, or internal os, it is con- 
tinuous with the cervical canal. 

The cavity of the cervix, fusiform in outline, presents two surfaces, two 
borders, and two openings. The surfaces, distinguished as anterior and posterior, 
are in contact. On each may be scen a peculiar formation, the arbor vite: uterina 
(“cedar of the womb”), consisting of a median longitudinal ridge, from which 
secondary and parallel ridges pass upward and ontward to the lateral borders. 
In these ridges are smooth muscular fibres derived from the internal muscular 
layer of the uterine wall, The borders, situated laterally, are concave internally, 
thus widening the central portion of the cavity. The superior opening (os utert 
internum) is not a amyl opening, but a short canal. The inferior opening (os 
uteri externum) is usually a transverse aperture, about one-twelfth of an inch in 
length. It is bounded by two lips, an anterior and a posterior. The latter is 
the longer, due to the higher attachment of the vagina behind, but the former is 
placed on a lower level and hence appears on palpation to be the longer. Both 
are normally in contact with the posterior vaginal wall, The outline of the 
external os is much modified by child-bearing. 

Dimensions, Consistence, and Weight.—The uterus is about three inches in 
length, one and one-half to two inches in breadth at the upper and widest part 
of the body, and nearly an ineh in thickness, In women who have borne 
children these diameters are all increased. The walls are about three-eighths 
of an inch in thickness. After death they are dense and resisting, but durin; 
life they are soft enough to-retain sometimes the imprint of contiguous intestinal 
folds. “The whole organ varies in weight from seven to twelve drachmns. 
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Direction.—The direction of the uterns is variable, and much influenced ly 
the condition of the surrounding organs. ‘Thus, a full bladder will push the 
uterus toward the sacrum, a full rectum will press it forward. When the bladder 
and rectum are empty, the fundus looks toward the umbilicus, and the uterns 
forms with the vagina a right or slightly obtuse angle. As a rule, the 
does not occupy the median line of the body, but is somewhat deflected, ly 
to the right. There is also present a certain amount of torsion, by means of 
which the left superior angle ix carried a little farther forward than the right. 

Peritoneum (Fig. 950).—The peritoneum is reflected from the bladder to the 
anterior surface of the uterus at a level which usually corresponds to the isthmus, 

but may ve slightly above or below, 

ACCTAL PERITONEUM It then invests in the order named the 

dais syle anterior surface of the body, the fun- 

dus, the posterior surface of the body, 
and the posterior surface of the su 

vaginal segment of the cervix. It is 

also continued downward over the 

upper fourth of the posterior vaginal 

wall, and is then reflected to the 

front and sides of the rectum. At 

the lateral borders of the uterus the 

peritoneum from the anterior surface 

joins with that from the posterior 
va to make up the broad or a i 

Pio, 850.—The cervix uteri and upper end of the ments. Certain ions of the cervix 

Pitgminmatien restucy ee OM PEERY. ave thus no Periiaeal covering. 

They are the intra-vaginal and vaginal 
segments, and the anterior surface of the supra-vaginal portion. This latter 
rests against the bladder from which it is separated by areolar tissue, continuous 
with the subperitoneal fascia. Areolar tissue is also found covering the lower 
part of the posterior surface of the uterus, and extending outward een the 
ice of the broad ligaments. 

Peritoneal Pouches.—The peritoneum, as it dips into the recess between the 
bladder and the uterus, forms a shallow pouch, the ufero-vesieal, which is occupi 
when the bladder is empty, by coils of small intestine. Behind the uterus it 
asecond and deeper pouch, the recto-vaginal, or cul-de-sac of Douglas. This is 
limited in front by the ix and upper part of the vagina, bebind by the 
rectum, and laterally by two folds of peritoneum, the folds of Douglas, whieh 
extend from the cervix in front to the sides of the rectum behind. The folds 
of Douglas, together with the smooth muscular fibres contained between their 
layers, constitute the utero-sacral ligaments, Coils of small intestine frequently 
ooenpy the upper, but are rarely found in the lower, part of the recto-vaginal 
pouch, 


FERIOR LAY! 
BROAD LIGAMENT 


its.—The uterus is maintained in position by six important ligaments, 
ree pairs. ‘They are the broad or lateral, the round, and tere 


ligaments, two in number, extend from the lateral borders: 
"pa f the vagina outward to the lateral walls of the 
marietal peritoneum. ‘They are composed of 

continuous with the peritoneum covering 

= Between these lamine are 

n tube; (6) the ovary and its 

essels and lymphatics ; (e) nerves; 

oth muscular wie x areolar 

ritoneal fascia, ligament 

iperior border, which is free, the 

‘allopian tube, The inferior border 
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is attached to the floor of the pelvis, areolar tissue intervening between 
it and the recto-vesical fascia. The ureter crosses obliquely beneath this 
border, The external border is divided into two portions, upper and lower. 
‘The latter is firmly attached to the pelvic fascia, and transmits the uterine 
artery and the round ligament. The uj aa shorter ‘ion is free, and con- 
lopian tube with the side of the Belsts 

rs 


oa a neal) ee r Be tsk 
t is called the figamentum infundibulo-pelvicum, and carries between its 
the ovarian vessels. (‘This is usually deseribed as a part of the superior boner) 
The internal border is in relation with the side of the uterus and upper part 
the vagina, and lying between its lamin are the utero-vaginal vessels. The 
anterior lamina, shorter than the posterior, is in relation with the bladder. It is 
partially raised from the rior by the round ligament, over which it falls in 
a more or less definite fold. The erior lamina, directed toward the rectum, 
gives off a special extension to enclose the ovary and its ligament. The fold or 
extension surrounding the Fallopian tube is sometimes called the meso-salpinx ; 
between its layers there are no muscular fibres. 

The smooth muscular fibres of the broad ligaments are derived from the 
superficial muscular layer of the uterus. Eom outward between the nmina, 
they become attached to the pelvic fascia and he P to sustain the uterus. With 
the areolar tissue they also form a support for the blood-vessels. 

‘The round ligamenta, about five inches in length, are also symmetrically ar- 
ranged, one on either side. Each takes origin from the correspondi jade 
angle of the uterus in front and a little below the attachment of the Fallopian 
tube. From this point it runs obliquely forward and outward to gain the internal 
abdominal ring. Entering this, it traverses the inguinal canal, and, after 
emerging from the external ring, it finally ends in the tissues of the labia majora 
and mons V is. It is divided into four portions—pelvie, iliac, inguinal, and 
vulvar. The direction of the pelvic portion is at first a little downward, then 
upward as it emerges from the pelvis. The iliac portion, lying behind the 

ritoneum, crosses in front of the external iliac artery and vein, At the 
internal ring the ligament winds around the outer side of the deep epigastric 
artery, and the inguinal portion gives off fibres, which are attached to the walls 
of the canal, The vulvar portion breaks up into numerous divergent, connective= 
tissue filaments, some of which are attached to the symphysis, while the remainder 
are lost in the tissues of the mons and labia majora. Structurally the round 
ligaments are composed of plain and striated muscular fibres, areolar tissue, 
biood-vessels, and nerves. The plain fibres are derived from the superficial 
rouscular layer of the nterus; the striated, found only in the distal portion of the 
ligament, are acquired from the internal oblique and transversalis muscles and 
represent the cremaster in the male. They help to attach the ligament to the 
pillars of the external ring and the pubic spine. A tube of peritoneum, repre- 
senting the processus vaginalis, accompanies the ligament into the inguinal canal. 
Tt sometimes remains pervious even in the adult, and. is called the eanal af Nick. 

‘The utero-sacral ligaments are partly serous, partly of smooth muscular fibres. 
‘The serous portions are identical with the folds of Douglas already described. 
They Scan bale 0 the cervix and sides of the rectum, forming the lateral 
boundaries of the recto-vaginal pouch. The muscular fibres are continuous with 
the superficial muscular layer of th erus and vagina. Running between the 
layers of the folds of Douglas they serve to connect the cervix and vagina with 
the sacrum. 

The peritoneum at the bottom of the utero-vesical pouch is sometimes referred 
to as the anterior ligament of the uterus, while that which floors the recto-vaginal 
pouch is called the recto-vaginal ligasnent, 

Minute Structure,—The uter nsists of three coats—serous, muscular, and 
mucous, The serous coat has alre been described. 

The muscular coat mi up the balk of the uterine walls, It is deuse and 
resisting, cuts with a grating sound, and is grayish on section. It is composed 
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of smooth muscular fibres, intermingled with areolar tissue, 
‘The arrangement of these fibres is very complex, but in the 
may be divided into three layers, which are, however, not ent 

The mucous membrane lining the body of the uterus is inti 
the internal muscular layer. It is pale and smooth, and presents the openings of 
numerous glands. Its external layer, or corium, is cony of embryonic cou- 
nective tissue in which may be seen numerous round, spindle-shaped, or irregular 
cells. Lining this is a single, ciliated, columnar epithelium, the ciliary moti 
being from within outward. ‘The glands are of the tubular variety, bounded by 
a basement membrane, and lined by ciliated, columnar epitheliam, continuous 
with that found on the free surface. They pass obliquely or take a tortuous: 
course through the corium ; and their blind extremities, single, bifurcated, 
even trifureated, repose on the internal muscular layer, or penetrate between its 
fibres. The ciliary motion in the glands is toward the uterine cavity. 

The mucous membrane of the cervix differs from that of tl ~ It 
firmer and thrown into numerous folds, the ridges of the arbor calrea 
described. The corium has fewer cell-elements, but is richer in 9 
epithelium in the upper part of the cervix is the same as that found in 
below, at the level of the external os or a little higher, it changes into a lami 
epithelium, continuous with that which lines the vagina and eovers the external 
surface of the os, he glands, aoa ae facories in type, are Reger pie 
open between the ridges. They are lined in their deeper portions by goblet. 
and produce a thick alkaline mucus, Sometimes by the occlusion of their open- 
ings these glands become cystic; they then appear as elear or yellowish vesicles, 
and are called the ovula of Naboth. Vesa ac papille ave found in the lower part of 
the cavity of the cervix, and over the outer surface of its intra-vaginal segment. 
In the latter situation there are no glands. 

Structural Modifications During Menstruation and Pregnancy.—In menstruation 
the more important changes take place in the mucous membrane of the body, 

ch increases ae beset! a sesame bree snnice Bellows thie es 

i tion and remoyal he superficial part of membrane, prowess 
bastante at the internal os and extending aris the fundus. Regeneration, 
brought about by a proliferation of the cells which remain in the ceoren navies 
or 


of the glands, is rapid and complete. In these changes the cervix 
no part. In gestation the whole organ becomes immensel® 
inereasing in weight from an ounce toa pound and a half or even more. The 
museular fibres not only increase in size, but in the early months new ones ane 
added. The mucous membrane is at first the seat of shane similar to these 
which oceur in menstruation, but these proceed further, and later bring about the 
formation of the decid Tl brane, as soon ax the ovule has been engrafted 
its ium while the cells of the corium inere 
‘vitwe disappear; otherwise there is but little 
reater part of the mucous membrane is 
0 twenty-five days by the same method 


ver returns to its former (vi 
In the foetus, the uterus is cont: 
cr than the body, the fundus ix 
inet. At puberty, the cervix 
has reached the level of the p 
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reflected upward, running close beside the lateral border of the uterus until it 
reaches the superior angle, where it ends by dividing into two branches, one of 
which anastomoses with the ovarian artery while the other is distribu to the 
Fallopian tube. From the ascending portion of the vessel numerous transverse 
tortuous branches are given off to the anterior and posterior surfaces of the uterus. 
These penetrate the uterine walls, and ramify in the middle muscular layer, where 
they divide into two sets of branches, superficial and deep, The former return to 
supply the outer muscular layer and the serous coat, the latter are distributed to 
the mucous membrane, forming plexuses in its superficial layers and around the 
glands. At the level of the isthmus the transverse branches are larger than else- 
where, and, with the corresponding divisions of the orp artery, they form on 
the outer surface of the uterus the arterial circle of Huguier. Several small 
branches to the bladder and vagina arise from the uterine artery at or near its 
point of reflection. The funiewlar (“pertaining to a rope”) artery, from the 
superior vesieal, joins the round ligament at the internal abdominal ring and 
divides into two branches, superior and inferior. The former accompanies the 
ligament to the superior angle of the uterus, where it anastomoses with the uterine 
and ovarian arteries; the latter follows the ligament to its distal termination, 


E SUPERIOR VAGINAL 
VAGINAL VENOUS PLEXUS 4 ARTERIES 


1 
io, 1 —Vewsels of the oterus and its appendages, rear view. (Testut.) 


communicating there with the external pudie. The ovarian artery—deseribed 
with the ovary—aids in supplying the uterus through its communications with 
the uterine und funicular arteries. The veins, which are very lange, have no 
valves, ‘Taking origin in the capillary plexuses, they converge to form # set of 
special canals, the werine sinuses, which are lodged in the meshes of the middle 
muscular layer. From this point they are directed to the lateral borders of the 
uterus, where they form between the layers of the broad ligament the wlerine 
plexuses, one on either From these the blood is collected by three tranks, 
One, the uterine vein, accompanying the artery of that name, empties into the 
internal iliac vein ; a second, by its junction with the veins from the ovary and 
Fallopian tube, h to make up the pampiniform plexus ; while a¢third (anim- 
portant) trunk follows the funicular artery. The dymphaties of the mucous mem- 
brane begin as minute spaces between the fibres of the corium, Joined by the 
lymph: of the muscular coat, they emerge and form beneath the serous cover- 
ing a rich plexus, from which the lymph is carried by three trunks. ‘The first, 
collecting chiety from the body of the uterus, the ovary, and the Fallopian tube, 
accompanies the ovarian vein and empties into the Jambar nodes; the second, 

lymph from the cervix, follows the uteri ‘ein, and ends in the internal 
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iliae nodes; while the third, following the uterine vein of the round lama: 
ends in the superficial inguinal nodes, The nerves, consisting of both lull 

and non-medullated fibres, are derived from the inferior hy ic and renal 
plexuses of the sympathetic, and from the third and fourth nerves, 

The feetal remains to be observed in connection with the uterus or its adnexa 
are the parovarium, the duct of Girtner, the organ of Giraldés, and the hydatid 
of Morgugni. 

The parovarium (epoophoron, or organ of Rosenmiiller) is a vestige of the 
Wolffian body, and represents the vasa efferentia of the testicle, It consists of 
twelve to twenty tubules, arranged in the form of a triangle, and contained in the 
thickness of the broad ligament, between the ovary and the ian tube, where 
it may be seen by Holding. the ligament against the light. The apex of the 
triangle reaches to the attached border of the ovary, the base is turned toward the 
Fallopian tube. The ovarian ends of the tubules are blind; their opposite 
extremities open into a collecting duct which runs pene with the outer portic 
of the Fallopian tube, and represents the canal of the epididymis. Both the col- 
lecting duct and the tubules are lined with a ciliated, columnar epithelium. 

¢ canals of Gartner, always present in certain animals, are the remnants of 
the lower portions of the Wolffian ducts. The latter, in the male, de’ into 
the tail of the epididymis and the vas deferens; in the female they usually dis- 
appear. When persistent, however, they are found, as minute tubes or 
cords, one on either side of the uterns and vagina, Above, these tubes may be 
continuons with the collecting tubes of the parovarium ; below, they may some~ 
times be traced to the vieinity of the urinary meatus, 

‘The organ of Giraldés in the male, is represented in the female, by a few seat- 
tered tubnles, remnants also of the Wolffian body, which lie between the layers 
of the broad ligament, nearer to the uterus than the parovarium, 

The hydatid of Morgagni, a relic of the Millerian duct, is usually found in 
the form of a small pediculated cyst, attached to one of the fimbrie of the Fal- 
Poin tube. Tt is lined with ciliated, columnar epithelium, and filled with a clear 

uid. 


THE VAGINA. 


The vagina (“sheath”) (Fig. 952) is a distensible, musculo-membranous 
canal, which extends from the uterus to the yulya. Tt is the organ of 
in the female, and in addition affords passage to the menstraal flow and the 
foetus, 

Location, Direction, and Dimensions.—It is situated in the median line of the 
pelvis, between the bladder and rectum. Running downward and forwand, its 
Jower extremity makes with the horizontal plane an na a of 60° to 70°, open- 
ing posteriorly. The axis of the canal is not straight, but presents a posterior 
concavity, ch fits a corresponding convexity of the rectal wall, The anterior 

inal wall measures two to two and a hulf inches length ; the posterior 

m two and a half to three and a half inches. intinuous above with 
the cervix, the vay ie is further fixed in position by its connections with the 


bladde 
here the vagina embraces the cervix, it 
ction, it is elliptical, with the major 
ints the anterior and posterior walls are 
re fissure, which on transverse section 
led for further di ion into 
he internal or free ; two ex 


posterior, and tii 
he anterior face is in relation with 

The lower two-thirds of the latter ix 

, the upper third and the bladder are separated — 
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from this face by areolar tissue, continuous with the subperitoneal fascia. In 
this fascia the terminal segment of the ureter runs obliquely, to open into the 
bladder wall at a point one and a quarter inches below the level of the external 
os. (It must not be forgotten that in the female a portion of the base of the 
bladder rests against the anterior surface of the cervix.) The posterior fice is 
covered above to a varying extent (usually about one inch) by the peritoneum as 
it dips into the cul-de-sac of Douglas. The middle portion rests against the 
rectum, from which it is separated by a continuation of subperitoncal fascia, 
Below, it is widely separated from the termination of the rectum by the triangu- 
lar perineal body. The lateral borders are in contact above with a small portion 
of the broad ligaments. In the upper third they are crossed obliquely by the 
ureters, and below this they are embraced by the anterior margins of the Teintiees 
ani muscles and the accompanying recto-vesieal fascia. By the side of the upper 
half of each lateral border may sometimes be found a satel Gabe the continuation 
of the duet of Giirtner. 












c2.—Sagittal section of the vagina and neighboring parts, (Testut.) 


On the internal or mucous surface are two median longitudinal ridges, the 
columns of the vagina, situated one on the anterior, the other on the posterior 
wall. The latter is sometimes double. From these, numerous secondary ridges 
pass transversely outward to the lateral borders. Both the columns and secondary 
ridges are better marked in the lower portion of the vagina than above. After 
child-birth they diminish in prominence or entirely disappear. - 

The superior extremity is attached to the circumference of the cervix reaching 
higher behind than ont h the outer surface of the intra-vaginal seg- 
ment of the cervix it makes a circular pericervical trench, the fornix, which is 
deepest behind. The inferior extremity pierces the triangular ligament, and is the 
narrowest and least dilatable portion of the canal. 

Structure.—The vaginal wall, about one-sixth of an inch in thickness, con- 
sists of three coats—an outer of connective tissue, a middle of muscular tissue, 
and an inner of mucous membrane. The connective-tissue coat is a thin white 
fibrous structure, derived from the recto-vesical fascia. It contains a few smooth 
muscular fibres, and carries in its meshes a plexus of veins. The muscular coat, 
of unstriped fibres, may be divided into two layers, superficial and deep, The 
fibres of the superficial layer, longitudinal in arrangement, are continuous with 
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the superficial muscular layer of the uterus. They are also continuous above 
with the utero-saeral ligaments, by means of ‘hiah the vagina Fyre 
sacrum. Below, some of the longitudinal fibres are inserted imto the isehi 
ubic rami, while others are lost on the pb re ligament pe) c 
ia. The deep layer is made up of cireular fibres, which surround the 
Near the vulvo-vaginal orifice these fibres are conceal into a ring of some 
strength, which forms an involuntary sphincter. The striated sphincter of the 
vagina is derived from the muscles of the perineum. The mucous coat, throws 
into folds as already described, is covered with stratified epitheli iI 
with that lining the vulva below and covering the cervix 
or corium is closely attached to the muscular tunic, no special submucosa, 
vening. The lower portion of this coat is studded with numerous conical or fili- 
form papille, The upper portion presents a few closed follicles ; otherwise the 
mucous membrane is entirely devoid of glands, 

Vessels and Nerves.—The arteries are all derived from the internal iliae or its 
branches, The vaginal artery, corresponding to the inferior vesical in the male, 
runs along the lateral borders of the vagina, lying arteries to the anterior 
and posterior surfaces. A small yaginal branch from the uterine, and 
ing branches from the remaining vesicals, middle hemorrhoidal, and internal 
are also supplied. The veins, remarkable for their number and yolume, di 
themselves to the lateral borders, where they form the vaginal 
either side. These communicate with the veins of the uterus, ligaments, 
bladder, rectum, and bulbs of the vagina, and finally em the i 
read H) inal trunks oe Fee ey ars Selby us ; ma the lower 
third of the vagina, joining with those from vulva, empty into superficial 
inguinal sahee the remainder end in the internal iliae nodes. 
derived from the hypogastric plexus, the fourth sacral, and 
tributed to the mucous and museular tunies. Their le 
unknown. 


THE VULVA. 


The vulva or pudendum (Fig. 953), ovoid in outline, is bounded in front by 
the anterior abdominal wall, behind by the perineum, and laterally by the inner 
surfaces of the thighs, It includes the following parts : (she mons Vi 
the labia majora, and the labia minora (all derived from the ent) ; 
between the labia a median space called the interlabial or valval cleft; (3) an 
erectile apparatus ; (4) certain glandalar structures. 


The Mons Veneris. 


vation situated in front of the upper 
ly and above, it merges into the integument ce 
en, posteriorly it is continuous with A 
he right and left : 
ly pigmented, 
and adipose tissue, intersected by 
ke origin deeply from the linea alba and 
ating to the deep surface of the s 


urfaces, and two borders, 
extremitic ol the mons and with each other | 
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anterior commissure; the posterior, having become very thin, are united by the 
posterior commissure or fourchette (* fork”), which constitutes the thin, anterior 
edge of the perineum. The outer surface, separated from the Sores roe 
thigh by the genito-craral fold, is deeply pigmented, covered with hair, ani 

abundantly supplied with sudoriparous and sebaceous glands ; the inner is in con- 
tact, when closed, in part with its fellow, in part with the labium minus of the 
same side. The skin, which lines this surface in the vicinity of the free border, 
resembles that on the outer surface ; more deeply it is rosy, moist, studded with 


MONS VENERIS 


Fra. 953 —Vulva of a rirgin. he Jabia hare been widely separated, FUSS. NAV, fossa nayleula 
VAG., fatroitus Yaginwe; LAB. MIN., labium minus; VESTHE, vestibule, (Testut.) 


sebaceous follicles, and presents only rudimentary hairs, The superior or attached 
borders correspond to the ischio-pubie rami, with which they are connected by 
numerous fibrous bands. The inferior borders are free, and the fissure between 
them is called the rima (“crack”) pudendi, In infants, young women, and 
fleshy subjects the labia majora are firm, and directly applet ‘one to the other ; 


in the old, the thin, and those who have borne many chi 
gape apart. 

Beneath the integument of each labium majus there is found a tissue, resem- 
bling the dartos of the scrotum, but much thinner; beneath this a layer of 
adipose and connective tissue ; and still deeper an elastic, pear-shaped sac, called 
Broea’s pouch. This contains connective tissue and fat; and its mouth, applied 
to the external al ing, may sometimes receive the termination of the 
canal of Nuck. Morphologically the labia majora correspond to the scrotum in 
the male. 


dren, they shrivel and 


The Labia Minora. 
The labia minora (“smaller lips”), or nymph, are two smaller longitudinal 
folds, placed within the labia majora, and running from the clitoris downward 
35 
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and backward for about one and one-half inch, They also present two sur 
faces, two borders and two extremities. The external surfaces are in contact 
with the labia majora, the internal with each other. The an 
attached, the inferior, often ecrenated, are free. 
divide, each into two bands. The superior of these unite above the dorsum of 
the clitoris to form its prepuce ; the inferior, uniting beneath the clitoris to whieh 
they are attached, form its frenum. Posteriorly each labium terminates oppoeit 
to or a little behind the middle of the rima pudendi. Rarely it ix 
farther backward, and is joined to its fellow by a slender transverse fold, placed 
on the anterior edge of the posterior commissure. This fold then beeomes the 
fourchette, The nymphw are composed of modified skin, beneath whieh 
aconnective tissue, rich in elastic and smooth muscular fibres, but eo 
no fut, In the young, where they are protected by the labia majora, they a 
in color and moist, approaching in character the mucous membranes ; t 

rojeet beyond the labia majora, however, they become dry and deeply 

ut are 


ir surfaces are free from hairs and sulboparae gente 
supplied with sebaceous glands, which seerete a thick, white substanee, 
the preputial smegma, and with papilla, which contain nerves ending in 
Ses 


The Interlabial Space. 

‘The interlabial space or vulval cleft is bounded on either side by the 
pani asd minora, in cute by fe slay and a by the ior Pare 
sure. It receives the orifice of the vagina and the exte i 

Ordinarily, the 
but, 
out- 


urethra, becoming therefore the common uro-genital opening. 
tissues falling together, the space is obliterated, becoming merely a fissure; 
when the labia are drawn apart, it becomes broad, shallow, and elliptieal in 
line. Superficially, it is lined with modified skin, deeply with mucons 
which merges into that of the vagina and urethra, “The line of demarcation 
between the skin and mucous membrane runs from beneath the prepuce af the 
clitoris backward along the inner surface and attached border of the labiam 
minus to the outer aspect of the hymen (Hart). In the floor of the : 
bial space from before backward may be seen the vestibule, meatus urinarias 
orifice of the vagina, hymen, and fossa navicularis. ; 

‘The Vestibule is a shallow triangular space, bounded laterally by the nymph 
and behind by the orifice of the vagina. Tts apex, directed focwaee 
with the clitoris. 5 

‘The Meatus Urinarius, the external opening of the urethra, is i 
median line, at the back part of the vestibule, about an inch behind the | 
and just in front of the vagina. Directly behind it there is an elevation of n ’ 
membrane, the vaginal tubercle, which serves as a guide to the 
a catheter. 

The Inferior Orifice of the Vagina (introitus vagina), when the 
been removed, is elliptical in outline. Its diameters are much greater 
who have borne children than in the nulliparous. " 

The Hymen (“a membrane”) (Fig. 954) is placed at the vulvo— 
narrowing to a greater or less degree the inferior vaginal J 
of a double fold of mucous membrane, between the layers of 
connective tissue, rich in elastic fibres. In shape it varies widely, 
forms being the faleiform and the annular. In the former the 
lunar in out vith the concavity looking forward ; in the 
ring, usually widest posteriorly, surrounds the openi 
2 complete se | (imperti ymen) or has many smi 
The hyme ng the first coition, but may, 

tion there remain of it only 
tiformes (* little masses of flesh 
its attached border. 
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‘The navicular fossa is that portion of the interlabial space, which lies behind 
the entrance to the vagina. It is bounded superficially by the fourchette, deeply 
by the superficial surface of the hymen, 





ORESCENTIC FRINGED. BILABIAL BIPERFORATE eRIDAIFORM 
Fra. 91.—Varleties of hymen, (Tostut after Roze.) 


Erectile Organs. 


The erectile organs belonging to the vulva are the clitoris and the bulbs of 
the vagina. 

The Clitoris, about one inch in length, is situated at the apex of the vestibule, 
between the anterior extremities of the nymphs. It is the homologue of the 
penis, but has no corpus spongiosum, and no urethra. The two corpora cavernosa, 
of which it is mainly composed, are similar in minute structure to those of the 
male. Diverging behind, they constitute the erura, which are attached to the 
ischio-pubic rami superficial to the triangular ligament, and covered by the ischio- 
cavernosi (ereetores clitoridis) muscles. In front the corpora cavernosa unite to 
form the body of the clitoris, the septum pectiniforme between them bei 
imperfect. Their united distal extremities are surmounted by a glans, com 
of very sensitive, spongy, erectile tissue. The clitoris has a Pn and a 
frenum, both derived from the nymph, and is also provided with a suspensory 
ligament. It is supplied with helicine arteries and numerous anastomosing veins, 
agrees in structure with the erectile tissues described elsewhere, and is capable of 
erection. 

The Bulbi Vestibuli (Fig. 955), or bulbs of the vagina, are two pyriform masses 
of ereetile tissue, made up chiefly of a plexus of veins, enclosed in a thin, fibrous 
tunic, They are about an inch in iangth; and are placed one on either side of the 
uro-genital space, a little above the level of the nymphe. Togsthes they repre- 
sent the bulb of the corpus spongiosum in the male. They each present 
two surfaces, two borders, and two extremities. The inner surfaces, covered by 
mucous membrane, are in close relation with the of the urethra and 
vagina ; the outer are covered by the bulbo-eavernosi muscles (acceleratores urine 
in the male), which here become the constrictors of the vagina. The upper 
borders are attached to the superficial layer of the triangular ligament, while the 
lower correspond with the attached borders of the nymphe. he posterior 
extremities are rounded, and reach to the navicular fossa. The anterior pointed 
extremity of each is continued forward by means of a narrower plexus, the pars 
intermedia, which communicates with its fellow beneath the clitoris. The pars 
intermedia is homologous to that portion of the corpus spongiosum, which lies 
between the bulb and the glans, ft receives veins from the nymph, and serves 
to connect the bulbs with the veins of the glans clitoridis and corpora cavernosa, 
When engorged the bulbi vestibuli narrow the vaginal orifice. 
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Glands, 


In connection with the vulya are found: (1) the vulvo-vaginal glands; (2) 
the urethral and peri-urethral glands. 

‘The Vulvo-vaginal Glands, or glands of Bartholin (Fig,.955), two in number, are 
situated one on either side of the vagina posteriorly, between the layersof the triangu- 

larligament. They are round 
or oval in outline, measuring 
about half an inch in thet 
longest diameter. Their 
ducts run forward and in- 
ward to open into the vulval 
canal, one on either side, 
in the groove between the 
hymen and labia minor. 
facta, hoeldgual REE 
gla ql 
wean + glands of Cowper in the 
male, and their secretion 
lubricates the vulval canal. 
The Urethral Glands, 
found chiefly beneath the 
lateral walls and floor of 
the urethra, vary in struct- 
ure from simple inversions 

Fic. 955.—Vulvo-vaginal gland. The broken line indicates the of the Panloguss ety cS 
Hmits of the bulb of the vagina. (Testit.) . to racemose glands. ‘Their 

openings are in 
rows parallel with the long axis of the canal. They secrete mucus, and corre- 
spond morphologically with the prostatic glandular structure. 
found in the vestibule near to the urethra are designated peri-urethral or glanduler 
vestibulares minores, the latter to distinguish them from the glandular vestibularcs 
majorea or glands of Bartholin. 

Vessels and Nerves.—Arteries.—The superficial portions of the vulva ar 
supplied by branches of the external and internal pudies; the deeper, by branches 
of the internal pudies alone. The clitoris and bulbi vestibuli receive bi 
from the internal pudies, corresponding in name to similar branches in the male. 
The veins for the most part end in trunks, which accompany the arteries. Those 
of the labium majus communicate frecly with the veins of the round ligament at 
its distal extremity, while the bulbi vestibuli communicate with the vaginal 
plexuses, the dorsal vein of the clitoris, the veins of the corpora cavernosa, and 
the obturator veins. The /ymphaties accompany the veins and empty into the 
superficial inguinal nodes. 

Sympathetic nerves derived from the pelvic or inferior hy 
mpany the arteries. In addition spinal branches are supplied by the 
ferior pudendal, and internal pudic. In the my hs aide 
clitoridis they end in the tactile corpuscles of Pacini and Meissner, and on the 
glans alone in the so-called genital corpuscles. 


THE MUSCLES OF THE FEMALE PERINEUM. 
‘The muscles of the female perineum (Fig. 956) are the homologues of those 
in the male, i 


The sphincter ani externus and eoccygeus are identical in the two sexes. 
The transversi perinei and ischio-cavernosi differ from their male o 


>» 


' 
' 
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only in being smaller. The ischio-cavernosus is more frequently called the 
erector clitoridis, as it sustains the same relations to the clitoris that its enlarged 
masculine fae-simile does to the penis. 
Tn the levator ani the anterior portion courses at the side of the vagina, 
oad ie pair of muscles probably produce some constriction of the lumen of 
tube. 
The bulbo-cavernosi are more commonly called the sphineter vagina: or com 
ressor vagine, “They are smaller than in the male, and, instead of being united 
y a median raphe, are separated, and include in their the opening of the 
vagina and the bulbs of the vestibule. They are inserted into the cavernous 
bodies of the clitoris. 
The constrictor urethra, or franaversus perinei profundus, is mainly com 
of unstriped muscular tissue. Its origin, as in the male, is from the ischio-pubie 
rami. The smaller anterior portion stretches across the subpubiec arch in front 








Fro. 956.—Muscles of the female perineum. (Testut.) 


of the urethra. The larger, posterior portion is lost mesially in the museular 
wall of the vagina. 


THE MAMMARY GLANDS. 


‘The two mammary glands, mammer, or breasts, ave accessory organs of genera- 
tion, their secretion, the milf, serving to sustain the infant until it is capable of 
deriving its nourishment from other sources. Philosophically considered, each 
mamma is a collection of sebaceous glands, greatly enlarged, and extending far 
into the subeutaneous region, which ee is vastly deeper than elsewhere. The 
secretion of the sebaceous glands is oily, and that of their prodigious congeners is 
of the same character, though in the one case the fluid is devoted to purposes of 
lubrication, in the other to nutritive uses. 

Each breast is approximately hemispherical, and a little below the centre of 
its convexity presents a mammilla (nippl », teat, dug), usually shaped like a trun- 
cated cone, half an inch long, pointing fi J, upward, and outward, and set in 
the middle of « circular area of darker » the areola, 














Fos, 67 —Righ! breast in sagittal section, inner surface of outer segment. (Testy 


major, extending from the second to the sixth rib, and from the ster 
border of the armpit. The location of the nipple is usually given as, 






AREOLA 


Lance 
seeactous 
GLaNos 
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(not to mention numerous diseases), so that it becomes one of the least trust- 
worthy of landmarks, 

7 _The weight of the breast is usually above five ounces in the inactive con~ 
dition. 

The secreting structure of the breast consists of from ten to twenty separate 
lobes, each of which is a Geen meemose, acinous gland. Each oF these 
glands is made up of lobules, whieh are colonies of alveoli, and has its own ulti- 
mate exeretory duct, ealled galactophorows or lactiferous (“ milk-carrying”), The 
duets from all parts of the breast converge toward the nipple, cadaee they 
reach the areola, each dilates into a sinus or any half an inch long and half as 
wide, which serves asa little reservoir for the milk. Beyond this the duct is 
reduced to a small calibre, and terminates at the summit of the nipple in a con- 
tracted orifice, 

The alveoli and ducts are lined with a simple epithelium, partly flattened and 
partly cuboidal or cylindrical. The wall of the ducts is composed of mixed white 
and _ yellow fibrous tissues, arranged in longi- 
tudinal and circular nusries 

The proper gland-substance is supported 
on a framework of the fibrous tissues, which 
also form an enclosing capsule for the organ. 
This capsule sends processes inward between 
the lobes and lobules, and outward 
to the deep surface of the Ain, Among the 
masses of glandular material are many nodules 
of adipose tissue, which are of greatest size 
near the convex surface, though some con- 
siderable collections are found at the flat, hind 
surface of the gland, No fat, however, appears 
beneath the nipple and areola, 

The mammilla is composed of skin, pecu- 
liarly modified, and containing the terminal 
rtion of the milk-ducts, It is dark, wrinkled, nett nea ee ee 
t with papillw, which are extremely sensi- 
tive, but has no sweat-glands or hairs. It is very vascular, and among the ves~- 
sels are many fibres of unstriped muscular tissue—an arrangement which gives it 
the properties of erectile tissue, so that under the stimulus of contact or even 
emotion, it may swell and become rigid. Its summit presents the orifices of the 
many lactiferons ducts. 
he areola resembles the nipple in color and in strueture, being pigmented 
and somewhat erectile. In addition it is dotted over with little, roundish pro- 
jections, due to large, sebaceous glands in the skin, in connection with each of 
which is a delicate, minute hair. 

Modifications —In women who have not become pregnant the glandular tissue 
is but slightly developed (even though the breast may be plump and firm), and 
the nipple and areola are pink. But as early as the eal month of pregnancy 
the ree of these parts deepens, and may become dark brown, and the secreting 
structure begins to develop. A secondary areola, much fainter than the primary, 
may be observed encircling it. The breasts become very lange and heavy during 
the period of nursing, but shrink when lactation is completed, and simultaneously 
the added pigment lisappears from the arcola and nipple ; but the delicate 
rosy hue of the virgin state is never restored, After the menopause the gland 
shrivels into a thin disc, incapable of function ; but this diminution may not be 
outwardly manifest in the corpulent on account of the great accumulation of fat. 
During menstruation the breasts may swell, owing to sympathetic congestion. In 
some women the nipple does not project beyond the surface of the breast, and in 
certain cases it is even retracted, a dimple marking its situation. Jn the male the 


















RELATIONAL ANATOMY. 


By F, H, GERRISH, 


iB the chapters on Systematic Anatomy much has been presented concernin; 
the relations existing between the parts and oi leseribed. It woul 
doubtless be useful to have all of these statements gathered into a single section, 
but the preseribed limits of this work forbid such a course. The Seate of this 
chapter is to introduce certain matters which did not conveniently fall into line 
with any of the topics of Systematic Anatomy, to emphasize some of the most 
important points which have previously been made, and to show by methods, 
niet ile employed, facts of interest and value concerning the structure 
of the ly. 

The chapter will be divided into three each of which will be devoted 
to a different method of studying Relational Anatomy. In the first part will be 
presented a series of plane sections of the trunk and limbs; in the second part, 
reproductions of photographs of the surface; and in the third part, ahi 
of every portion of the body, whose osseous structure can be profitably st 
by the aid of the so-called X-rays, 


However full may be the descriptions in such a chapter, its chief and essential 
value will always reside in the Ricans and those that are here given are so 


clear, and tell their own story so distinetly, that only a few words of introduction 
for each are needed, and the descriptive text can, therefore, be reduced to « 
minimum. 

Tt is recommended that each of these pictures be studied in connection with 
everything else in the book which bears upon the subjects involved. For example, 
in considering the region of the forearm, the systematic anatomy of the bones, 
muscles, fascte, arteries, veins, lymphatics, and nerves of the part should be 
studied anew; next, the plane section should be examined with care, and the 
location of every organ fixed in mind; then the various photographs of the 
surface of the part should receive attention; and, finally, the corresponding 
skiagraphs should be regarded. By the combination of all these methods the 
student will be able to obtain all of the anatomical information of the locality 
that a text-book can afford. 


I. PLANE SECTIONS. 


Tn each of these pictures the upper surface of the lower segment resultiny 
from the section is shown—in other words, the upper segment has been removed, 
and we look down upon the specimen. In the ease of the sections of the limbs 
we may profitably imagine them to be the stumps of amputations of the opposite 
limbs at the same level—that is, they present such a view as would be given by 
the cut surface of the proximal part on the other side, 

In the representations of sections of the trank much lack of bilateral sym- 
metry will be found, not only as concerns details, but also in the outlines of the 
figu' This is due to several causes. Perfect symmetry of contour on the 
opposite sides is practically unknown ; the corresponding parts are rarely exactly 
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RELATIONAL ANATOMY. 


EXTERNAL ILIAC ARTERY 
RATEAMAL YUAG VEIN, 


ANTERIOR CRUMAL NERVE 


INTERION GLUTEAL ARTERY! iNTERNAL PUDIC ARTERY 
Horizontal soction three inches below the sacral promontory. (Testut.) The unlabelled parts ta 
1 the right of the bladder are coils of small intestine, 


of lower segment. Ih V.. tasllke vel: 
ofan set 


Mt. 
nerves 8B, My se a gee 
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mated ; and, finally, it is almost impossible to carry the saw with absolute pre- 
cision through all parts of the plane intended. 

The subjects from which these sections were taken were particularly muscular 
young men, and the appearances differ considerably from those observed in poorly 
developed or crhaciated people: This is very marked in the case of the shoulders, 
whose high appearance is at least partly due to the very pronounced muscularity. 








RADIAL ARTERY s_ 


a 


TENDON OF EXTENSOR CARPL 
[naoiatis conaus 













DIALS! 





cnr © 


PALUARIS 
Lonaus, 


MEDIAN wERVE 


IP ExTENSOR 
/| UNIS: 
MeTacaRpi {| COMMUNTS 2 

jpoicitoRUM 


Pouucis 


ULNAR NERVE: 


Fig. 968.—Transverse section through the middle of the right forearm, in the position of semipronation. 
(After Braune.) 


Ip all of there drawings conventionalized shading is employed for the sake of 
clearness, and thus a somewhat diagrammatic effect is produced. But the pur- 
pose is to show relations, and not composition, 

The serous and synovial (virtual) cavities are represented by hea’ 
lines. Only by some such exaggerated method can they be made di 
plane sections. 

Vessels and other tubes, when cut obliquely, present peculiar outlines ; and 
these are more marked the more nearly the seetion is in line with the long axis 
of the cylinder. 

In the cut surfaces of many muscles will be seen tendons embedded in their 
substance. This fact is referred to the general considerations concerning 
myology, but was purposely omitted from the deseription of the individual 
muscles. 

In some of the pictures which have substantially bilateral symmetry the parts 
are labelled on one side only. 

The important parts are, as a rule, labelled ; but in some cases this method 
was impracticable, and in these the legend will direct attention to the unlabelled 
objects. 

56 























avof the thigh below the trechante After Brune. 
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Fig. 79.-—Abduetion of the wea with foxton of the forearm ment digits, 
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P15. 461 —Key to Ply: BR, 





SURFACE ANATOMY. 


Fro. {84.—The right lower limb, external lateral view. Fai, 085. —-Key to Fig. 984 


8o1 





RELATIONAL ANATOMY, 


Fig. 267,—Key to Fig. 986, 
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Fw, $88.—Comparison of axilie with the um abducted und with the urm vertical, ‘The laiter attitude t+ 
sen to Hatton and neasly te obliterate the pit, 


Fin, 999.—Comparison of shoulders and arms in different attitudes, Ming 
when the arm is fated le very Marked.” ‘The a 
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Fiz. 61.—Thia flgure and the next one are de Poe, tHe To be eanupared wit The 
signed to show the eaparity of the tody fr rotation. thighs and foet ary held pointing away he 
‘The feet point In one direction, the face exactly op. _ypeetator, and the sitter bns turned to fuce the camera 
posite. This was accomplished without previots quaniy ax possible. If the effect obtained by 
Practice this method be subtracted from that hn Fig. 991, the 

ainoint of rotation below the movable vertebewe Will 









be aacerteined 


RELATIONAL ANATOMY. 


Ill. NORMAL SKIAGRAPHS. 


A few years ago it was discovered that certain rays of light haye the power 
of passing through substances which to ordinary rays are im te, On 
account of their undetermined character they were called originally by the name 
of the letter which in algebraic formule indicates the unknown; and the title 
«rays is still as well deserved as in the beginning. They are also called, from 
their discoverer, Ranigen rays. 

The degrees of perviousness to these rays presented by different substances 
vary widely, Wood offers but little obstruction to their passage, glass ¢uts them 
off, Of the tissues of the aod those containing lime salts stop pee most 
completely ; cartilage permits their passage with great readiness; and the other 
textures stand at various points between extremes. ¢ result ix, that if a 
part of the body be suitably placed between an apparatus which g 
rays and a rly ser atl plate, shadows of the ieervenie 


interfere with the rays will be cast upon the plate, and fixed © with different 
degrees of intensity. The plate is a negative from whieh uphie p 
be made, and these are called skiagrapha (“ shadow-writings” 

That this wonderful discovery could be turned to great ady 
was immediately perceived, and its usefulness in the diagnosis: 
dislocations, and in the detection of certain fice bodies, 
are metallic, in the tissues or cavities, has been abundantl 0 

In order, however, to appreciate the existence and degree of 
is important to become familiar with the normal, Consequentl, 
presented a bee of different portions of the body, pein 
‘one point of view bei: ‘d given wherever it seemed m toel 
anatomy by this novel means. No skiagraph of the head is ine 
not thus fir been found practicable to determine anything us 
from those which have been made. y 

Tn studying skiagraphs several considerations should be borne it 
which the following are prominent : 

A more dense portion of a given tissue throws a deeper sh: 
dense portion of the same. us, the expanded extremities of 
composed of ‘cancellated tissue, show lighter than the shafts, where ! 


compact. 
The thickness of the purt influences the depth of the cers : 
long bone the compact structure of the shaft gives a 

than in the centre, not because the tissue is denser, but 

point, the rays pass through a greater amount of it, (See the met 

in Fig. 997.) 

An accumulation of tissue of the same or different kinds deepens the sliadow. 
(See the condylar region in Fig. 996.) , 

‘The overlapping of one part by another causes a deepening of the k 
(See the head of the radius and the coronoid process of the ulna in Fig. 996.) 

As cartilage gives a ready passage to the rays, the ends of bones in movable 
joints seem separated by unoccupied spaces, except when a con of que bone 
is received into a concavity of another of sufficient depth to aap 

ity of osseous ti ; and epiphyses, not yet united to their tigen: 
are held off from them by obvious gaps. 

The outline of a shadow does not necessarily represent the true size or shape 
of certain parts example, the outlines of the skiagraph of the heart, which 
i e motion, and of the liver, which is in ineessant passive motion, 

5 d real shadows at any one moment of time. When: 
such parts can be skiagraphed instantaneously, this objection will be removed. 
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Fis, 


NORMAL SKIAGRAPHS. 





985.—The elbow Joint and adjacent parts, ventro-dorsal vow 


rom a mat of 28 years 


$99 


ee 
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Fi. %—The arm and forearm, side view. From « tn 
Observe the dense shadows where the head of the radius 
the condyles are most prominent 


of & years. The forearm is is semipronation. 
old process of the uins Overiays Mud whens 














NORMAL SKTAGRAPHS, 901 








G,997.—The hand. From a man of Mi years. Observe the sesamoid bone at the metacarpo-phalangeal 
folnt of the thumb; the different thickness of the folds of skin in the web between the thamls and inde: 
fager: and the falnt shadow of the nails, plalnest fe the rlng-inger. 
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ertebral spaces 





M0 rank and the upper part of the thi 
The higrbow 


em show with great distinctocss. The pet 


From « boy of years. Otserse 


NORMAL SKIAGRAPHS. 903 








Yr. 
verlappiny 
aput femoris a 


Tho hip-Jjotnt and surrounding parts. From the same skiagraph as Fig.998 ‘The in 
sof bone, the thinness of the flint in the foes, and the apparent deficiency 
1 the acctabuluin deserve attention 












bat 


F106. 1901. —Th 
< rand away 


he knee 





NORMAL SKTAGRA PHS. 


Fre 


from it below 


The ligamentum patellse makes a slight appe 


nan Of 8 yours, Observe that the 





patella touches the femur above. 








NORMAL SKTAGRAPHS, 7 





Fo. 1008—The foot, aide view, From the same man as Pix. he. Every bone is more or less overlapped by" 
some other, 





PRACTICAL ANATOMY. 


By F. H. GERRISH. 


le is the purpose of this final chapter to give directions concerning the conduct 
of dissections. 

Preparatory Study.—There is but little profit in attempting « dissection until 
one has become familiar with the appearance of the parts involved, and has 
learned the chief facts concerning their structure. This acquaintance should be 
gained by careful study of their Pees anatomy, and by frequent inspection 
and handling of well-dissected parts, prepared for this very paris of pre- 
liminary drill, Without such equipment it is impossible to follow fully the 
admirable precept of Oliver Wendell Holmes—* Let the eye go before the hand, 
and the mind before the eye.” 

Cooperation in Work.—The men who are dissecting on the same subject 
should work harmoniously. A spirit of accommodation is essential, for it is 
necessary that the attitude of a part and even of the whole cadaver should be 
changed at times, and occasionally this circumstance will oblige a student to alter 
his order of work temporarily, or even to suspend it altogether fora while. Those 
whose parts of the subject have a structural continuity or adjacency will sometimes 
work to best advantage at different hours. 

The Taking of Pains—All work should be done with care and deliberation. 
Patience and intelligence are essential to good results. Hurry is not only waste~ 
ful, but ineffective. The number of days which should be spent upon a stated 
part is not here prescribed, because competent men work with different degrees 
of speed, The task is soon enough done, when it is well enough done. 

leaning Organs.— The art of dissection consists in the complete removal of 
this Pereyse tissue from around the other structures, so as to expose the parts 
enwrapped therein” (Macalister), When the meshes of areolar tissue are oecu- 

ied by cells of fat, dissection is much more difficult, and the result is less satis- 
factory. Consequently, when a choice is possible, a subject should be selected 
which is lean. 

Every part as it comes to view should be cleaned thoroughly—that is, freed 
from enveloping areolar tissue. 

In doing this, the euts of the knife should be panel with the fibres of the 
part, if it be muscle, nerve, or fascia ; in the direction of its long axis, if it be a 


+ vessels and nerves should be cleaned from large tranks to small. 
inish the cleaning of one fasciculus or vessel before attempting another. 

In dissecting fine vessels and nerves, the point of the scalpel may be used to 
advantage ; but in the dissection of muscles it is ordinarily advisable to employ 
the belly of the blade, making long, sweeping euts. In this way greater smooth- 
ness of dissection is obtained, 

ever the part, it should be made tense before dissection, In the ease of 

muscles the requisite tension may be gained by position; but in the case of a 

muscle whose fibres run in various directions, it is necessary to place the part in 

a different attitude for each of them. Blocks of wood, variously adjusted between 
900 
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the thorax or abdomen and the table, assist greatly in this matter. Nerves may 
be made taut by the use of the hooks and chains, 

Purther Directions.—The under surface of a muscle should always be examined 
carefully to observe the arteries, veins, nerves, and deep attachments, 

Eyery tendon should be followed to its attachment. 

Tn cutting through a musele in order to remove or reflect it, care must be 
taken not te injure a subjacent part. 

If a musele is to be reflected, it should, as a rule, be divided in the middle. 

When « group of muscles is to be reflected, each should be cut at a different 
level from the others, as replacement can thus be accomplished more readily and 
earn? delicately. Rough lation hurts them, especially the 

landle parts delicately. ugh manipulation hurts them, ially 
hellies of nine Forceps tear muscular fibres, and leave a ragged : 
fingers injure them very little, and should always be used, when practicable, 

‘Do not finally remove any part until obliged to do so in order to reach under- 
lying structures. By keeping parts attached a long time, opportunity is afforded 
for many repeated examinations. 

Prevention of Drying. —Ev. spare should be kept a little moist (but not 
soaked) with some antiseptic liq’ One can learn something, perhaps a 
deal, from a decaying organ ; nothing from a part which has been allowed to dry. 

One of the best preparations for this purpose is com as follows; Alcohol 
30 per cent., glycerine 10, carbolic acid 2, and water 58. 

Clearing up after Work.—After the day's dissecting ix done, the dissected 
organs should be slightly moistened with the above fluid, and Sdjusted as nearly 
as possible in their natural relations ; the edges of the skin should be fastened 
with a continuous suture ; and the whole wrapped in cotton cloth which has been 
wetted with the same solution. Finally, it is desirable that the entire 
should be covered with a sheet of rubber cloth, If care is taken alon 
lines, a dissection may be continued a number of weeks without discomfort or 
offence, 

‘The skin of a part should be saved until the dissection is completed, because 
it is the best covering. The original incisions should be so made as to leave 
large flaps of skin, as these are more easily managed. 

Disposal of Waste.—As regards the disposal of waste materials: all fluids 
from the subject should be turned into the waste-pipe connected with the sewer ; 
small fragments should be deposited upon a piece of paper, and the collection 
from each day’s work placed in a box provided for the purpose, which should 
also receive the large masses, as they are removed. The ultimate disposition of 
the material will be regulated by the rules of the institution, and may be left to 
the janitor. 

Care of the Hands.—Chaps or abrasions on the hands of the dissector 
should be protected | Il bits of conrt-plaster, over and around whieh a 
coating of flexible collodion is applied. When the hands are to be brought exten- 

ively i act with the viseera, it is well to anoint them with vaseline or some 
other 0 
‘Treatment of a Dissection Wound.—If a wound is reeeived from a di z 
ra spicule of by holding it in 
the hot sucking it vigorously, so that the 
has a chance to be absorbed. The danger of 
mac provided in our schools is very 
ed, 


should 


ent with a dissecting, gown, which reaches 


nat the wrists, es n for his own 
nt to suggest some such procedure, a decent 
forbid his mingling with people of common 
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sensitiveness with a coat which is in any di contaminated by contact with 
dissecting material, however well preserved the latter may be, 

Avoidance of Publicity.—'The beginner in. practical anatomy is usually so 
impressed with the novelty and interest of his work that he talks about it when 
among non-medical people, forgetting that to many of them the mention of such 
topics is offensive. In the interest of his own standing and of the repute of the 
profession he would far better maintain the strictest reticence in all such matters. 

Dissect Often !—Finally, in way of general advice, the student is counselled to 
lose no opportunity to dissect, bearing in mind that the most accomplished anato- 
mists never consider themselves so perfect in their knowledge that they eannot 
learn something by another dissection, - 

Implements Needed —The following instruments the student should provide 
himself with: a large sealpel, a small sealpel, both with the ES mi ly 
convex, a cartilage knife, a pair of scissors, beat curved on the flat, a dissecting 
forceps, a tenaculum, a pair of hooks connected by a chain, a director, » 
small blow-pipe, and a foot of rubber-tubing to fit onto the large end, and a large 
straightneedle. The chisel, saw, and hammer, which he will need at times, are a 
part of the furnishings of the dissecting-room. Additionally he should procure 
some coarse thread for sewing the skin over the dissection at the close of the 
day ; a pint of the preservative mentioned elsewhere in these directions ; a piece 
of cotton cloth, large ope to enwrap his part of the subject; an ounce of 
vaseline for his hands; and a good hone and strop for sharpening his knives— 
the strop never to be employed for other instruments after having been used for 
dissecting sealpels, He would do well to have his own cake of soap, nail-brush, 
and towels, for m: st reasons, 

‘The instruments, especially those for cutting, should be of excellent quality, 
‘There is no economy in buying inferior tools. 

After the day's dissecting is done, every instrument which has been used 


should be sera palooaly cleansed, dried, and made ready for the next session. The 
wash 


hands should ed with hot water and soap, particular attention being 
bestowed upon the nails, 


DIVISION OF THE CADAVER. 


The number of parts into which the body is divided for dissection purposes 
varies greatly in different schools; but the method of presentation here adopted 
will readily lend itself to any division which may be preferred. 

The organs in a given region are mentioned in the order in which they are 
encountered in dissecting. The name of each is followed by a numeral which 
refers to the page of this book upon which it is described, with the exception 
that a few of the references direct attention to pictures, which are especially ser= 
viceable in dissecting, and from which the verbal descriptions can readily be 
turned to. 

Many parts are entered more than once in the enumerations, because they 
ocenr in two or more regions, 

‘The small branches of arteries are not generally given, as they will naturally 
attract ation in connection with the trunks from which they spring. The same 
omission is commonly made in the case of veins which are companion to arteries 
of the same name. Reference to a viseus ix intended to include its parts, as 
duets, vessels, ete. 

assumed that the dissection is done under the personal supervision of a - 
competent demonstrator, who will preseribe the order in whieh parts are to be 
taken, and will give all necessary instructions as to the best method of making 
primary incisions, reflecting and removing parts, and displaying whatever seni 
demonstration—points upon which equally competent teachers differ—and, there- 
fore, specific directions on such matters are not here given. 
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Median nerve, 627. 
Abduetor pollicis, 298. 
Flexor ossis metacarpi pollicis, 295. 












Flexor brevis pollicis, 296, 
Adductor pollicis, 298. 
Abductor minimi digiti, 





Flexor brevis minimi digiti, 289. 

Flexor ossis metacarpi minimi digiti, 
289. 

Lumbricales, 290. 

Deep palmar arch, 438. 

Interossei palmares, 294, 


Back of Thorax and Upper Limb. 


Deep fascia, 371. 
Trapezius, 267. 
Latissimus, 27. 
Omohyoideus, 351. 
Rhomboideus minor, 269. 
Rhomboideus major, 269, 
Deltoideus, 272. 
Cireumflex arteries, 428. 
32, 





Circumflex nerve, 
Teres major, 275. 
Supraspinatus, 274, 
Infraspinatus, 275. 
‘Teres minor, 








Sup: scapular artery, 425, 
Suprascapular nerve, 626. 
Dorsal scapular artery, 428. 








Back of the Arm. 


Deep fascia, 371 
Cutaneous ner 
Triceps, 279. 
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Mausculospiral nerve, 633. 

Superior profunda artery, 430. 

Ulnar nerve, 631. 

Anastomotica magna and anastomoses 
around elbow, 430, 433. 


Back of the Forearm. 


Cutaneous nerves, 635, 637. 

Deep faseia, 371. 

Aconcus, 280, 

Brachioradialis, 279, 

Extensor carpi radialis longus, 283. 
Extensor carpi radialis brevis, 284. 
Extensor communis digitorum, 291. 
Extensor minimi digiti, 292. 
Extensor carpi ulnaris, 284. 
Extensor oxsis metacarpi pollicis, 296 
Extensor brevis pollicis, 296. 
Extensor longus pollicis; 296. 
Extensor indicis, 29 

Posterior interosseous artery, 433. 
Posterior interosseous nerve, 635. 
Supinator, 282. 


Back of the Hand. 

Radial artery, 437, 439, 
erior annular ligament, 372. 
1 extensors, tendons, 290. 
Posterior interosseous nerve, 635 
Interossei dorsales, 292. 
The articulations of the upper limb: 

Sterno-clavicular joint, 228. 

Scapulo-clavicular joint, 2 

i 0. 
























Shoulder 


vi 236. 
Joints ‘in the hand, 237-239. 


THE ABDOMEN AND LOWER LIMB. 


The Abdomen. 


Superficial fascia—two layers, 365. 
Lymph-nodes in groin, 509. 
Cutaneous nerves : 

Anterior cutaneous, 640, 

Lateral cutaneous, 640. 
hypogastric, 642. 

Hlio-inguinal, 643. 

Last thoracic, 640. 
Superficial pudic arteries, 456. 
Superficial epigastric artery, 456. 

















Superticial circumflex iliac artery, 456. 


Obliquus externus, 346. 

Linea alba, 345. 

External abdominal ring, 346. 

Inguinal ligament, 346. 

Gimbernat’s ligament, 346. 
58 


Obliquus internus, 347. 
Cremaster, 347. 

in abdominal wall : 
postals—lower er Ay 638. 








ers 3. 
Reetus abdominis, ‘BAB. 
Pyramidali 
Linea al 
Lumbar fa: 
‘Transversalis fascia, 375. 

Inguinal canal, 348. 

Objects in anterior abdominal wall 
below umbilicus, 774. 

Deep epigastric artery, 453. 
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Internal pudic artery, 449. 

Pudic nerve, 650, 

Inferior hemorrhoidal artery, 449. 
Inferior hemorrhoidal nerve, 650. 
‘Triangular ligament, 378. 
Membranous urethra, 811. 
Constrictor urethre, 848. 
Bulbo-urethral glands, 846. 
Levator ani, 847. 

Coceygeus, 847. 

Anal canal, 754. 

Seminal vesicles, 834. 

Prostate gland, 844. 


The Female Perineum. 
Vulva, 864, 
Vagina, 862. 
Cervix uteri, 856, 
Bulbs of vestibule, 867, 
Vulvo-vaginal glands, 868. 


Front of the Thigh. 


Superficial epigastric artery, 456. 
Superficial external pudie artery, 456. 


Superficial circumflex iliac artery, 456. 


Lymph-nodes, 509. 
Internal saphenous vein, 495. 
Cutaneous nerves : 
Tlio-inguinal, 643. 
Genito-erural, 643. 
Long saphenous, 644. 
Beni cutaneous, 643, 
Middle cutancons, 643. 
Internal cutancous, 644, 
Fascia lata, 379. 
Tlio-tibial band, 379, 
Intermuscular septa, 379, 
Saphenous opening, 379. 
Inguinal ligament, 346. 
Gimbernat’s ligament, 346. 
Femoral canal, 380. 
Femoral sheath, 379. 
Searpa’s triangle, 
Femoral artery, 4 
Profunda artery, 456. 
Deep external pudie artery, 456. 
Sartorius, 315. 
Adductor (Hunter's) canal, 453 
Anastomotica magna artery, 
Femoral vein, 496. 
Anterior crural nerve, 643. 
External ci yr 
Tensor vagine 
Reetus femoris, 318. 
Vastus externus, 321. 


Vastus internus, 321. 

‘Vastus intermedins, 321. 
Masculus articularis genu, 322, 
Ligumentum patellw, 247, 317. 
Prepatellar bursa, 163. 


Inner Side of the Thigh. 


Adductor longus, 308. 
Profunda femoris artery, 456. 
Perforating arteries, 497. 
Pectineus, 311. 

Internal circumflex artery, 457. 
Adduetor brevis, 311. 
Gracilis, 311. 

Adduetor magnus, 808. 
Obturator externus, 312. 
Obtorator nerve, 645, 
Obturator artery, 449. 

Psoas magnus, 304, 


Nliacus, 305. 


Front of the Leg and Dorsum of the 
Poot. 


Superficial veins, 495. 
Cutaneous nerves = 
External popliteal, 655. 
External saphenous, 652. 
Internal saphenous, 644. 
Museulo-cutaneous, 656. 
Anterior tibial, 656. 
Deep fascia, 380, 381. 
Anterior annular ligament, 380. 
Internal annular ligament, 381. 
External annular ligament, 381. 
Intermuscular septa, 380. 
Tibialis anterior, 322. 
Extensor longus digitorum, 333, 
Extensor proprius hallueis, 333, 
Peroneus tertius, 322. 
Anterior tibial artery, 463. 
Malleolar arteries, 466. 
Dorsalis pedis artery, 466. 
‘Tarsal arteries, 466. 
Metatarsal arteries, 466. 
Tnterossei dorsales, 336, 
Peroneal artery, 460. 
Extensor brevis digitorum, 333. 
Anterior tibial nerve, 650, 


Outer Side of the Leg. 


Peronens longus, 330, 
Peronens brevis, 330, 
Peroneal artery, 460, 
External popliteal nerve, 655, 
Musculo-cutaneous nerve, 656. 
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Back of the Hip. 


Cutaneous nerves : 
Sacral, 647, 
Lumbar, 641, 
Tlio-hy pogastric, 642. 
Last thoracic, 640, 
External cutaneous of thigh, 643. 
Small sciatie, 648. 
Fascia lata, 379. 
Gluteus maximus, 305, 
Great sciatic nerve, 650. 
Tnternal pudic artery, 449. 
Tnternal pudic nerve, 650. 
Pyriformis, 312. 
Sciatic artery, 451. 
Obturator internus and gemelli, 312- 
315. 
Quadratus femoris, 312. 
Obturator externus, 312. 
Tnternal cireumflex artery, 457. 
Gluteus medius, 306, 
Gluteal artery, 451, 
Superior gluteal nerve, 648. 
Gluteus minimus, 306, 


Back of the Thigh. 


Cutaneous nerves, 659, 
Deep fascia, 379. 

Biceps flexor cruris, 315. 
Semitendinosus, 31 
Semimembranosus, 315. 
Great sciatic nerve, 6 
Perforating arteries 
External saphenou: 
Small tic nerve, 648, 
Popliteal space, 458. 

Internal popliteal nerve, 651. 
External popliteal nerve, 655. 
Popliteal artery . 
Popliteal vein, 496. 
Popliteal lymph-nodes, 510. 












, 495. 









Back of the Leg. 


Superficial veins, 4 
Cutaneous nerves, 
Deep fascia, 380. 





THE HEAD 
Cranial Region. 


In the superficial fi 
Attollens aurem, 6 
Attrahens aurem, 











Supraorbital nerve, 


_ 
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Tntermuscular septa, 380, 
External annular ligament, 381. 
Internal annular ligament, 381. 
Gastroenemius, 323. 

Plantaris, 328, 

Soleus, 327. 

Tendo-caleaneus, 328. 

Popliteal artery, 459, 

Posterior tibial artery, 460. 
External popliteal nerve, 655. 
Posterior tibial nerve, 652. 

Deep transverse fascia, 380. 
Popliteus, 316. 

Flexor longus hallucis, 330. 
Flexor longus digitorum, 331. 
Tibialis posterior, 322. 
Poratiaat artery, 460. 


The Sole. 


Internal calcaneal nerve, 653. 
Plantar fascia, 381. 
Abductor hallucis, 335. 
Flexor brevis digitorum, 331, 
Abduetor minimi digiti, 335. 
Internal plantar nerve, 653. 
Internal plantar artery, 463. 
External plantar artery, 462. 
External plantar nerve, 654. 
Flexor tendons, 332. 
Accessorins, 331, 
382. 
hallueis, 380. 
Adductor obliquus hallucis, 336. 
Adduetor tra sus hallucis, 336. 
Flexor brevis mi igiti 
Plantar arch, 462. 
s,plantar digital branch 467 
plantares, 337. 
Peronens longus tendon, 332. 
Articulations of lower limb : 

Hip joint, 242. 

Knee joint, 246. 

Ankle joint, 251. 

Tarsal joints, 253. 

Tarso-metatarsal joints, 255. 

Metatarso-phalangeal joints, 256. 

Phalangeal joints, 257. 


AND NECK. 


Facial nerve, temporal branches, 607. 
Orbital nerve, 596. 
Auriculo-temporal nerve, 600. 
Posterior auricular nerve, 606. 
Great auricular nerve, mastoid branch, 


623. 
Small occipital, 623. 
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Great occipital nerve, 621. 
Epicranial aponeurosis, 362. 
Occipitalis, 363. 

Frontalis, 363. 

Temporal fascia, 366. 





Inside of the Cranium. 


Encephalon (to be hardened for subse- 
quent study), 524 

Dura, 576. 

Venous sinuses of dura, 477. 

Cranial nerves at foramina of exit, 
583. 

Internal carotid artery, 417, 

Meningeal arteries, middle and small, 
416. 

Vertebral arteries, 422. 

Hy pophysis, 549. 


Back of the Neck. 


Superficial nerves : 
Great occipital, 621. 
Branches of third, fourth, 

cervical, 622-624, 

Small occipital, 623. 

Great auricular, 623. 
Trapezius, 267. 
Spinal accessory nerve, 615. 
Levator seapulie, 268. 
‘Transverse cervical artery, 
Omohyoidens, posterior bell 
Posterior scapular art 
Suprascapular artery, 4: 
nerve, 626, 


and fifth 






















Suprascapul: 
Vertebral fascia, 374. 
Splenius cervieis, 341. 
Splenius capitis, 340. 
Cervical 

Transversal 


Multifidus, 344. 

Reetus capitis posterior major, 344. 

Reetus capitis posterior minor, 345. 

Obliquus capitis inferior, 345. 

Obliquus capitis superior, 345. 

Suboccipital nerve, dorsal primary di- 

vision, 621. 

Vertebral artery, 422. 
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Side of the Neck. 
Platysma, 351. 
External jugular vein, 474. 
Superficial cervical lymph-nodes, 505. 
Anterior jugular vein, 474. 
Cervical plexi: superficial branches, 
623, 624. 
Facial nerve, inframandibular branch, 
607. 
Deep fascia, 367. 
Sternocleidomastoideus, 351. 
Triangles of the neck, 426. 
Subclavian artery, 419. 
Suprascapular artery, 425. 
‘Transverse cervical artery, 425. 
Brachial plex! 5. 
Supraclav jcular branches : 
to rhomboids, 625. 
to subclavius, 626. 
suprascapular, 626. 
posterior thoracic, 626. 
Sternohyoideus, 351. 
Omohyoideus, 351. 
Sternothyroideus, 352. 
idens, 352. 


libular ligament, 368. 












Stylohyoide 
Hypoglossal nerve, , 615. 
Scalenus anterior, 353. 
Scalenus medius, 354. 
Sealenus posterior, 354, 
Subelavian artery, 419. 
Vertebral artery, 422. 
Thyroid axis, 424. 
Inferior thyroid artery, 425. 
Internal mammary artery, 424. 
Seperior intercostal artery, 425. 
Subelavian vein, 484. 
Thoracic, or right lymphatic duct, 502. 
Cervical pleura, 788. 
Cervical plexus, muscular branches of, 
624, 
Ramus cervicalis descendens, 624. 
Phrenic nerve, 624. 
Communicating branches, 624. 
Carotid artery (common and internal), 
407, 41 
Internal jugular vein, 475. 
Pneumoga: nerve, 611. 
Deep cervical lvmph-nodes, 505, 
Carotid gland, 824. 
External carotid artery, 409. 
Superior thyroid artery, 410. 
Lingual artery, 411. 
Facial artery, 412. id 
Occipital artery, 413. 
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Rectus externus, 708. Eustachian tube, 694. 
Reetus interns, 708. The larynx, 790. 
Ligament of Zinn, 708. The nasal fosse, 681. 


Oculomotor nerve, 589. 
Abducent nerve, 604. 


Ciliary nerves, 594, 595. Be hse 

Obliquus inferior, 709. Deep fascive, 374. 

Rectus inferior, 708. Muscles in third layer, 339. 

Orbital nerve, 596. Muscles in fourth layer, 341. 

The ear, 686. Muscles in fifth group, 343. 

The mouth, 716. Branches of lower thoracie and upper 
Tongue, 725. lumbar nerves, 638-641. 

The pharynx, 728. Intercostal nerves, 638. 
Soft palate, 718. The spinal cord, 569. 


Tonsils, 730. : Membranes of cord, 579. 


A. i 


Abdomen, lymph-nodes of, 512 
muscles of, 345 
regions of, 732 
Abdominal aorta, 404 | 
branches of tenth, 615 
cavity, 72 | 
dissection of, 914 | 
i 
i 





fascia of, 373 

ring, external, 346 
internal, 348, 376 

walls, dissection of, 913 

Abducens nerve, 
Abductor hallucis, 335 
Jongus pollicis, 296 
minimi digi 





pedis, 
pollicis musele, 208 
Acvesorins ad ilio-costalem, 343 
Accessory obturator nerve, 645 
olivary nucle, 





He vroid glands, 821 
Acetabnlum, 156 
Acoustic tuberele, 568 
Acromio-thoracie artery, 427 
‘Adduetor brevis muscle, 311 

gracilis muscle, 311 
Tongus muscle, 
magnus muse 
obliquus hallue 












Adipose tissue, 49 
Adrenals, 823 
‘After-birth, 85 
Aggregated Lym; 
Agminated glan 
‘Ala, cerebellar, 
Albicantia, corpora, 536, 530 
Alimentary canal, tunics of, 715 
Allantois, 8 
‘Alveolar artery, 
‘Amniotic cavity, 84 

fold, 83 
Ameeba, 713 
‘Ameboid movements, 38 
Amphiarthrosis, 216 
‘Ampulla of Henle, 834 














of semicircular canal, 687 
Amygdala, 541 
cerebellar, 560 
Amygdaloid nucleus, 541 
Anal canal, 754 
columns, 754 
Anastomosis, crucial, 457 
fascia, 379 t 
Anastomotica magna of brachial, | 





430 
of femoral, 458 
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Anatomy, applied, 20 
artistic, 20 
clinical, 20 
comparative, 18 
definition of, 17 
descriptive, 18 
general, 19 
gross, 18 
macroscopic, 18 
medical, 18 
microscopic, 18 
minute, 18 
morphological, 20 
normal, 20 
pathological, 20 
philosophic, 20 
physiological, 20 
pnictical, 20, 909 
regional, 18 
relational, 18, 873 
surface, 883 
surgical, 18 
lematic, 18 
topographical, 18 
transcendental, 20 
Anconeus muscle, 280 
Angle, muscular, 792 
Angular 














terior, 380 
external, 381 
ternal, Bal 





commissure, 
crural nerve, 643 
forceps, 534 
interosseous nerve, 629 
ligament of uterux, 859 
681 
palatine nerve, 598 
perforated space, 540 
superior dental nerves, 596 
tibial nerve, 656 
Antihelix, 696 
fossa off 696 


Antitragus, 696 | 
Antrum of Highmore, 195, 684 


693 





babel 
sphenoidal, 684 

) Anns, 734 

Aorta, 401 
abdominal, 404 
arch of, 402 
descending, 403 
















Aorta, thoracic, 403 

‘Aortic plexus, 666 
valve, 389 

Aponeurosin, 250 





p 
A moana epiploice, 748 
Appendix vermiformis, 747 
Applied anatomy, 20 
‘Aqueduct of Fallopius, 186 

of mesencephalon, 355 

region of, 5 
Aqueduetus cochlea, 692 

vestibuli, 691 
Aqueous humor, 707 
Arachnoid of brain, 

of spinal cord, 580 
Arantius, hody of, 388 
Arbor vite, cerebellar, 558 

uterina, 857 

Arch, anterior carpal, 440 

deep crural, 376 

palmar, #41 

neural, 115 

plantar, 462 

posterior carpal, 440 

superficial palmar, 441 











78 











Arciform fibres, 564 
nuclei, 564 

Area, auditory, 564, 568 
embryonic, 82 
hypoglossal, 564, 568 
opaca, 42 





pellueida, 8: 


‘Arm, back of, dissection of, 913 

fascia of, 371 

front of dissection of, 912 

muscles moving, 2 
Arnold’s nerve, 613 
Arreetores pilorum, 676 
‘Arteria centralia retin, 417 

princeps ce 
Arteriee receptaculi, 417 
‘Arterial circle of Huguier, 861 
‘Artery or arteries, 400 
acromio-thoracie, 427 
alar thoracic, 428 
alveolar, 416 
anastomotic of sciatic, 451 
anastomotica magna of brach- 

ial, 430 
of femoral, 458 

angular, 413 
anterior auricular, 414 

carpal, of radial, 436 

of ulnar, 433 
cerebral, 419 
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922 
ior cho- | Artery or arteries, colle left, 446 

Aa lo er cb | naa a 
ciliary, 418 
sieunex, 438 


41 
funicular, 801 
ferior cerebellar, 423 
intercostal, 424 


433 
Ny, 418 


interomeous, 
men 
perforating, 463 al 
sting 7 
= | ner, #29 
id, 410, 412 
his Heoeoicy 140 
comme 
deep clreumilex, 458 
cemia 
es nl 4 
Bish ae 
inferior anterior 
423 
i 416 
eternal ric, 458 
palmar, of ulnar, 435 
temporal, 416 
dental, inferior, 416 








- 422 
<a 
re 
| ‘i a 
“ ieee 
onal, 412 


ciliary, 18. 
racic, 428 











Artery or arteries, mandibular, 
6 


masseteric, 416 
mastoid, 414 
ilary, internal, 415 





medi ving, 424 
posterior, 441 
meningeal, 414 
anterior, 41 
middle, 416 
posterior, 423 
small, 416 
mental, 416 
mesenteric, inferior, 445 
superior, 44 
metatarsal, 466 
middle cerebral, 419 
colic, 
hemorrhoidal, 449 
meningeal, 416 
sacral, 447 
temporal, 414 
museulo-phrenic, 424 
nasal, 418 
lateral, 413 
naso-palatine, 417 
nutrient, of brachis 
toclavicle, 425 
to fibula, 460 
to ilinm, 449 
to tibia, 461 
to ulnar and radius, 433 
obturator, 449 
external, 449 
internal, 449 
occipital, 413 
esophageal, 42: 
of bulb, 450 

















, 430 





HI 





orthage, 419 
45 





ophthalmic, 417 
orbital, 414 


ovarian, 447 
«palatine, 414 

ascending, 412 

descending, 416 

Imar, deep, of ulnar, 435 
interosseous, 439 
palpebral, 418 

external, 418 
pancreatic, 444 
pancreatico-duodenalis, infe- 

rior, 445 

superior, 443 

foruting, 424 














of profund: 
of radial, 
posterior, 46: 
pericardial, 424, 44 
rineal, superfic ia 9 
ronent aa 450 
oneal, 460. 
Rani 460 
terior, 461 
ngeal, 414 
ascending, 414 
phrenic, 447 
superior, 424 
plantar, digital, 467 
external, 462 
internal, 463 
pontal, 4 
popliteal, 
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Artery or arteries, posterior au- 
ricular, 414 
carpal, 437 
of radial, 437 
of ulnar, 433, 
cerebral, 423 
circumflex, 428 
communicating, 419, 430 
dental, 416 
inferior cerebe! 
interosseous, 








peroneal, 
rad ayeean 437 
+ 


seaptth 






recurrent, 465 
ulnar carpal, 433 
recurrent, 433, 
prevertebral, 414 
princeps cervicis, 414 
hallueis, 467 








profunda femoris, 456 
inferior, 4: 
superior, 430 

pterygoid, 416 

ptery) i 

pubi 
deep external, 454 
internal, 449 

ficial external, 456 









" 
radialis indicis, 439 
ranine, 412 
receptacular, 417 
recurrent, anterior til 
carpal radial, 436, 43! 
ior interoseous, 433 








gastric, 444 
sigmoid, 446 
small meningeal, 416 
sperniati 
spheno-palatine, 417 
spinal, 441 
terior, 423 
lateral, 4 
posterior, 423 
splenic, 444 
sternal, 424 
sterno-mastoid, 410, 414 
stylo-mastoid, 14 
stihelavian, 419 
subcostal, 441 

















: Articnlar synovial 
70 


923 
Artery or arteries, sublingual, 
412 


submenta, 412 

subscapular, 425, 428 

sapertiad cervical, 425 
circumflex iline, 456 


epigastric, 
nadie, 456 





external 
femoral, 
perineal, 449 
temporal, 414 
volar, 437 
superior cerebellar, 423 
spi igustri 
fibular, 
hemorrhoidal, 446 
fotervontal, 425 
laryngeal, 410 
mesenteric, 444 
pancreaticod .odenalis, 443 
phrenic, 424 
profunda, 430 
thoracic, 427 
thyroid, 410 
supra-acromial, 425 
supraorbital, 418 
suprarenal, 446 
suprascapular, 4 
suprasternal, 
v8 459 

















Tanah? 466 

temporal, 414 
anterior, 415 
deep, 416 
mid, 414 





long, 428 ” 
superior, 427 


thyroid axis, 424 
inferior, 435 
superior, 410 

thyroide 

tibial, ante 
posterior, 460 
recurrent, anterior, 465 

ior, 465 
2 











Do 
tonsiliag 4 
tracheal, 4 
transversalis colli, 425 








rineal, 450 
tympanic, 414, 416, 417 
ulnar, 431 

carpal, anterior, 433 

posterior, 433 

deep palmar, 435 
digital, 
recurrent, anterior, 432 

posterior, 433 
of upper extremity, 419 
uterine, 449 
vaginal, 449 
vertebral, 422 
, 449 
Vidian, 416 








membrane, 


Articulations, 215 
acromioclavicular, 229 
of ustragalus, 253 


intermetatarsal, 256 
interpbala 239 
of igwer lin 2 
SN ip iae 


mesaroyingc 
of rant last lumbar vertebra, 
240 
nadio-carpal 


“iam a 
inferior, 235 
‘der 
superior, 235 
seapho-cuneiform, 255 
seapulo-clavioulas, 229 
sternal, 225 


sterno-clavicular, 228 
tarso-metatarsal, 255 
of tarsus, 253 
temporo-mandibular, 226 
of thorax, 223 
tibio-fibular, 250 






of upper extremity 
of vertebral column, 2 
genu muscle, 
iglottidens, 700 





n fibres in cerebrum, 





4 lus, 168 
Atlas, 116 
Atrium of right auricle, 387 
Attolens anrem, 696, 

Attrahens auren 










nerve, 608, 692 
distribution of, in labyrinth, 
690, 





atrinm of, 387 


a. 
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Aurictar 44 
“Ke ante, at 


reat: 608 
of tenth, 613° 


apes ae 474 


j AumibalatieSrderior, 607 


posterior, 697 


696 
Auriculotemporal nerye, 600 
ila, 26 ag 
rent 
Adillnry iy artery fa ¢ 





ir tes, 508 
space, 426 
veins, 484 


Axis, 117 
spinal, 18 


cereb 
thyroid, 424 
Azygos uvule, 719 
veins, it, 485 
ower, 486 
lower left, 486 





fuscia of, 874 


moderator, 389 
Bartholin, glands of, 868 
Basal commissure, gray, 550 

white, 533 
Basement membrane, 41 
Basilar artery, 423 
membrane, 686 






fBorila eclansed 

Biceps flexor cru 
cubi 

spi 








th, 721 








| Biloducts, 760, 767 
Biventer cervicis muscle, 344 
Bladder, irs ligaments of, 809 
gall, 
Tigaments of, 377 
trigonum of, 808 
urinary, 808, 
development of, 102 
Blandin, gland of, 
Blood, 5 














sctilar system, 385 

-vessels, development of, 93 
of lungs, 783 

nlogical anatomy of, 











cinefom, of carpus, 147 
of pia 


of, 


He 153 


Histal  cpseapan Sate 
interna! arrangernent 
ischium, 145 rs 


lachrynml, 198 
of lager limb, 152. 


maxillary, inferior, 200 
superior, 193 

metacarpal, 151 

of metatarsus, 172 

nit saul, nee 





innominatum, 152 
magnuns, 150 
pubis, 156 
outward forms of, 113 
palate, 196 
parietal, 180 
patella,” 
pelvic, 1 
phalanges of foot, 173 
of hand, 152 
pisiform, 148 
pyramidal, of carpus, 147 
radius, 144 





suerumy 120 
seaphoid, of carpus, 146 
of tarsus, 169 
seapula, 135 
semilunar, 146 
seamoid, 
sphenoid, 188. 
flernum, 127 
of tarsus, 168 
jesporal, 184 









trapezi 
trapezoid, 149 





Bone or bones, turbinate, infe- 
rior, 1 js 
tympanic, 188 
ita 142 
of upper limb, 133 
unciform, 151 
vertebra prominens, L17 
vertebra, cervical, 116 
lumbar, 119. 
peculiar, 1 
sacral, 120 
thoracic, 118 
yomer, 197 
maa, 203 
Bony cochlea, 691 
lers of liver, 765 
aah glands of 685 
Brachial artery, 420 
fascia, 371 
plexus, 625 
Brachialis muscle, 278 
Brachiocephalic artery, 405 
vein, 471 
-radialis muscle, 279 
Brachium, anterior, 548 
posterior, 548 
Brain, 513 
arachnoid of, 578 
diagrammatic description of, 
521 
dura of, 576 
infundibulum of, 549 
membranes of, 576 
pia of, 578 
sand, 551, 579 
veins of, 481 | 
ventricles of, development of, 
103 
Branchial cleft, 85 
Breast, male, 871 


Bruad ligament of lung, 790 
of uterus, 858 
Broca, pouch of, 865 
Bronehi, 780 
Bronchia, 781 
Bronchial artery, #41 
lymph-nodes, 312 
tbe, 781 
ARG 
Bronchioles, 731 
Brunner, glands of, 742 
Buccal artery, 416 
glands, 717° 
lymph-nodes, 507 
nerve, 607 
long, 600 
veins, 473 
Buccinator fascia, 366 
muscle, 360 
Bulb, artery of, 450 
of comps spongiosum, 840 
of crus penis, 8: 
end, 673 
olfactory, 5X5 
in posterior horn of lateral 
ventricle, 48 














ibuli, 867 
rnosus muscle, 847, | 


survthral glands, 846 | 
Bande, posterior’ longitudinal, | 









of Vi Tegal Arsr, 537 | 


' Carotid artery 
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Burdach, tract of, hs ' 

Bursa, pharyi j 

Burae, synov 

Bursal synovial meinbrate, 70 | 
| 







Calamus seriptorius, “64 
nternill, 461 








Callosum, 5 
eduncles of, 535 
Calvaria, 209 
Canal or canal alimentary, tu- | 
nies of, { 


anal, 734 

central; ulhaphoal idly devel: | 
opment of, 103 

of cochlea, 687 

of Corti, 690 

crural, 379 

femoral, 380 

of Giirtner, 862 
development of, 100 

Hunter's, 456 

inguinal, 348 

lachrymal, 710 

of Nuck, 829 

of Petit, 707 

lemm, 701 











semicircular, 687, 691 
spinal, 125 

Stenson’s, 684 

of sxilling, 707 





1, 
suprarenal, 823 
of Ténon, 698 

Caput coli, 747 
mee 813 





thoracic, 614 

plexns, 667 

veins, 469 
anterior, 470 
great, 469 


middle, 470 
posterior, 470 
smallest, 470 
external, 409 
internal, 417 
glands, 8: 
plex 
‘el ‘arch, vistas 440 
artery of radial, anterior, 436 
posterior, 437 
of ulnar, anterior, 433 
posterior, 433 
Cartilage, arytenoid, 792 











costal, 131 


Cartilage, cricoid, 791 
cuneiform, 794 
epiglottic, 792 

line, 51 
Meckel's, 92 
1, 682 





white fibro, 51 
yellow fibro-, 52 
' Catuneula Inelirymalis, 710 
myrtiformes, 866 
Cauda equina, 576 
Caudate lobe, 764 
nucleus, 539 
Cavernous apices 662 
sinus, 4 
Cavities opening into nasal fos- 


se, 
in sustentacular tissues, mem- 
brane lining, 69 
| Cavity, abdominal, 732 
amniotic, 
body-, 80 
of cerebrospinal axis, 515 
membrane lining, 69 
general ventricular, 519 
nasal, 6: 
Cavum oris, 717 
Cells, 37 
chalice, 44 
of Claudius, 690 
of Deiters, 690 
ethmoidal, 684 
oblet, 44 
hepatic, 761 
mastoid, 693 
prickle, 43 
reproduction, 39 
Cement, 87 
Corl ‘canal of spinal cord, 572 
ol 
point of perineum, 846 
Centrosome, 78 
Centrum, 115 
Cephalic vein, 484 
Cephalerachidian, fluid, 514 
Cerebellar 
amygdala, 
arbor vite, 
artery, posterior inferior, 423 
corpus dentatum, 560 
dorsal tuber, 560 
folia, 558 
Tingula, 559 
nodule, 560 
peduncles, 558 
pyramid, 560 
trapezium, 558 
uvnla, 
veins, inferior, 482 
superior, 482 
Cerebellum, bar 
development of, 1 
hemispheres of, 5: 
Cerebral artery, anterior, 419 
middle, 419 
hemisphere, arteries of, 545 
peduncles, 554 
veins, anterior, 482 
deep, 482 
inferior, 482 
middle, 482 
superficial, 481 
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ileo, 
left, 446 
middle, 445 
right, 445 
bey bese 
Collateral fisure, 528 
Colliculus seminalis, 813 
| Colon, ie a 
ascending, 
lod 749 
| sigmoid, 749 
transys 749 
Column of 572 
Basal, of oblongata, 562 


musele, 61 
ertebral, 115. 
681 


‘calis ascendens, 343 
Cervicofucial division of seventh 
neve, GOT 
Cervix of uterns, 856 
Chalice cells, 44 
Chamber, aqueous, 707 
Cheeks, 717 


Chiasma, optic, 586 
Chink of glottis, 790, 797 
Cheanm, és 


Conarinm, 550 
Conch 


Citchon pata in mpl cord 





Corti, tds af, 689 
‘Costa 131 
‘Costo-colic lignment, 771 
~voracold ligament, 370 
membrane, 370 
Cowper, glands of, S46 
Cranial cavity, floor of, 200 
nerves, 583 
nuclei of, 5! 
rugion, diswetion of, 16 
Crinium, bones of, 177 
cere! lobes bet ae 
inside of, dissection of, 017 
interior of, 209 
Cremaster of Henle, 888 
muscle, S47 
Cremasteric artery, 453 
fuscia, 347, 
Cribrifarm fascia, 379 
Cricoarytenoidens lateralis, 


795 


iyroideus 7 
Cricold cartilage, 791 
Crista ucustien, 687 | 

vestibuli, 691 
Crosstriped muscular tisue, 30 | 
‘Crucial anastomosis, 457 | 
Crure cerebri, 554 

penis, 839 
Crumil arch, deep, 376 

canal, 379 

nerve, anterior, 643 

sheath, 375 
Crurale septum, 380 
Crosta, 55 
Crypts of Lieberkiihn, 739 
Cuboid bone, 169 

cucullaris muscle, 267 
Culdesuc of Douglas, 858 
Culmen, 559 | 
Canettorm bone of the carpns, | 
external, 172 | 
internal, 172 
middle, 172 





of spinal cord, 570 
epi tix, 702,797 
ancous membrane, 74 
nerve of anterior crural, ine 
ternal, GEE 
middle, 643 
internal, 631 
perforating, 649 
small internal, 631 
of thigh, external, 643 
Cuticle, 670 
Cutis vera, 671 
Cystic duet, 767 


D. 


Dartos, 836, 
Decidus rellexa, 84 
ina, 34 


‘ 

Deciduous teeth, 721 

Deenssation of pyramids, 562 
sensory, 566 


272 
inferior, 416 


Dental 
nerve; inferior, OL 


nerve, infer 


Descemet, 
Deccan a hypogl 

6 
Descending colon, 749 
Develo ees Pacurtee sy 

evelopment of 

are us S 

of extremities, 95 
cof canals of Giirtner, 100 
of central canal of spinal cord, 


ws 
ptr ae 
d 
ot cloaca, 102 . fos 305 
ua 
hock oe mens 
of ear, 105 
early 
of enamel 
of 


of, 79 
86 


epencepbalon, 104 
of epididymis, 101 

of excretory organs, 98 
of eye, 107 


of evel 108 

of Fallopian tubes, 100 

of gubernaculum, 102 

of the gustatory organs, 106 

of heart, 93 

of hydatid of Morgagni, 100 
instila, 106 


of intestines, 88 
of labia major, 103 
minora, 103 
of lachrymal duct, 108 
glands, 108 
of nie “ 
of Tun 
ot lymphatic vrewcls, 98 
of actallx chibageliy 104 
of mesenteries, 8} 
‘of metencephaion, 104 
of musenlar xystem, 98 
of nervous «ystem, 108 
of neuroglin, 103 
of oblongata, 104 
of olfactory organs, 106 
of optic thidamns, 105 
of organ of Corti, 108 
of Giraldes, 101 
of ovaries, 99 
of pancreas, 91 
of paro’phoron, 100 
of parovarium, 100 
of penis, 102 
of perineum, 102 
of placenta, 83, 85 





fossa, S28 
nerves of foot, O54 
Dilutator narix, anterior, 362 


posterior, 362 
Diplo’, velns ‘oh, CoN 
ines proli 
Dimeetton of abxiomen and Tower 
limb, 913 
of abdominal cavity, W114 
walls, 913 


of thigh, 916 
of thorax and upper tb, 


of cranial region, 916 
of dep paris of the neck, 918 
oof face, M18 

of femutle 
of front of a 
of forearm, 912 
of leg and dorsum af foot, 


m1. 
of thigh, 915 


rineum, 115, 
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thoracic, 502 
of Wharton, 756 
Wolffian, 98 

Ductus urtericsus, 96, 400 
cochlearis, 688 
communis choledochus, 767 
eniolymphaticns, O87 
vencens flere, 704 

Dre nal glands, 742 

Ds 
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Ear, ile 092 


Epiphyses, 114, 550 

Epithelium, 41 
ciliated, 48, 
colummar, 42 
“flattened, 42 
wlandalar, 44 








Hemorrhoidal plexns, 494, 668. | 
Henle, cremaster of, 838 
layer of, 675 
Hepatic artery, +12, 766 
cells, 761 { 
duct, 
flexure, 749 
veins, 760 
Hepnioducdenal ligne, 771 
Herophilus, toreular of, 178, 478 
Tfiatus semilunaris, ost 
trum of, 195 
ney, 804 








of lung, 786 


back of, dissection of, 916 


Hip, 





fascia of 
sjoint, 2. 

Hippocampal gyrus, 531 

Hippocampus major, 54 





minor, 543 

Histology, 19 

Homologies of bonex of 
limbs, 176. 

Horn of lateral ventricle, mid- 


the 





posterior, 
Homny layer, 67 
Houston, valves of, 754 
Haguier, arterial circle of, 861 
Humerus, the, 138 
Humor, aqueous, 707 

vitreous, 707 

Hunter, canal of, 453 
Huxley, layer of, 
Hyaline cartilage, 51 
Hyaloid membrane, 707 
Hyaloplasm, 38 
Hydatid of Morgagni, 832, 862 | 

development of, 100 
Hymen, 
THyoglossus, 
Tlvoid artery, 410, 412 















', common, 
deep cireumtlex, 453 
external, 45 
internal, 448 
I circumflex, 456 








lymph-nodes external, 512 

internal 

veins, common, left, 490 
right, 490. 

external, 491 

internal, 493 

superficial circumflex, 495 
Niacus muscle, 305 
Hiocostalis mugcle, 341 
Tlichypogastrie nerve, 642 | 
Tiioinguinal nerve, 643 H 








-lumbar artery, 452 | 


veins, 490 
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Uic-pectineal band, 380 
muscle, 305 

‘bial band, 379 

Dium, 153 

Incisor teeth, 721 

Incus, 64 












Pn nerve, 648 
hemorrhoidal nery 





mesenteric plexus, 666 

palpebral nerve, 

petrosal sinus, 475 

pudendal nerve, 649 

vena cava, 

vermis, 558 
Infracostales muscles, 2 
Inframandibular nerve, 
Infraorbital artery, 416 

nerve, 596 

of seventh, 607 

Infraspinatus muscle, 275 
Infraspinous fascia, 371 
Infratrochlear nerve, 594 
Infundibula of urete 
Infundibuliform fi 
Infundibulum of brain, 549° 

of heart, 388 

of Tung, 782 

of nose, G84 














“Inguinal canal, 348 


Tigament, 346 
lymph-nodes, deep, 510 
Gap 509 


Tnnominate 








dev  SBRAE of, 106 
Intercavernous sinus, 480 
Interelavicular notch, 127 
Intercolummar fascia, 347, 836 





ik veal 510 
nerves, ( 

veins, 

superior, 485 








Inter ostales extern muscles, 349 
330, 








interni musel 





ce, 866 
Interlobular veins, 760 
Internal alxiominal ring, 348 
ior thoracic nerve, 627 
capsule, 
cutaneous nerve, 631 
of anterior crural, 644 
of mnsculospiral, 634 
laryngeal nerve, 613 
medullary lamina, 540 
08, 855, 85) 
plantar nerve, 653 
popliteal nerve, 651 
raphenous nerve, 64 
secretion, organs of, 32 
spermatic fascia, 837 
sphincter, 754 


tial triangle, 834 
Interlabial spa 
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Internal sphincter of urethra, 
11, 815 
structure of oblongata, 564 
Interonei donalis pedis, 336 
} manuy, 292 
palmares, 204 
plantares, 337 
volares muscle, 294 
Interosseous artery, anterior, 433 
posterior, 433 
of radial, jor 








membrane, 2 
nerve, anterior, 620 
posterior, 635 
Interpeduncular space, 549 
Interspinales muscles, 344 
Intertransversales muscles, 344 
Int rventricular vein, posterior, 
47 
Intestinal arteries, 445 
glands, 739 
Intestine, large, 744 
tunics of, 744 
small, 
tunics of, 737 
Intestines, development of, 88 
Intestinum tenue, 737 
Intralobular veins 
| Intraparietal fissure, 530 
Intiaspinal veins, 486 
Introitus vagine, 866 
Iris, 703 
Ischio-cavernosus muscle, 847, 
868 














-rectal fascia, 379 
378 





fosea, 
Ischium, 155 
Island of Reil, 526 
Islands, blood, 83 
substance, 83 
Isthmus cerebri, 553 
of fauces, 718 
of thyroid, 821 


J. 


Jacobson, nerve of, 610 
organ of, 684, 6% 
ileum, 74 
Jelly, Whartonian, 83 
Joint, elbow-, 233 
kinds of, 
shoulder, 
Jugula 
nerve, 
sinus, 475 
vein anterior, 474 
external, 474 
internal, 475 
posterior external, 474 
Iuice canals, 499 
channels, 499 








ng 
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Karyokinesis, 30 
Key and Retzius, foramen of, 564 
Kidneys, 794 

gros features of, 803 

hilum of, 804 

labyrinth of, 802 

lobes of, 800 

sinus of, 803 

situation of, 806 
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Kid vessels of, 802 

Knee-joint, 

Kruse, membrine of, 60 
L 


Labia 864 
of, 108 


minor 
opment of, 103 
bani Se ek, 42 
herve, superior, 597 


sae fired of ear, 
kidney, 802, 


15 
cums of urethra, SL 
Lacunar grea 
Lamina cinerea, 

padi} 700 
external medullary, 540 
internal mech a 
quadrigemina, 
reticular, 600 
spiralis, B01 

‘nclis, 550 


vane 
mngo, 
Large intestine, 744 
La veins inferior, 425 
ry) inferior, 
‘superior, it s 
nerve, external, 613 
inferior, 613 
recurrent, 613 
5) os 613 
pouch, 797 
Laryngopharyns, 728 
pike 
cart jf, 791 
ligaments of, 793 
lining of, 797 
muscles of, 794 
ventricle of, 797 
Lateral column of oblongata, 
562 


groove of mesencephalon, 554 
adigumients of liver, 765 

‘nasal nerve, 597 

sinus, 478 

imet of oblongata, 562 | 

ventricle, hom ‘of, middle, | 
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fens, r. 707 
lieno-pancreatic, 771 
-phrenic, 819 
onieee a oar 
liver, coronary, 
faleiform, 706 
lateral, 766 
round, 766 
suspensary, 766 
Tambo-ovarian, 850 
palpebral, 362,711 
peritoneal 
phreno-coll 
Pouparts 310 
part's, 346 
plery; irermedn gi 
round, development of, 
of apa, 230 
scrotal, 827 
spiral, 692 
stylomandibular, 366 
stiperficia] transverse, 373 








vegas 


wat 
"Atala polis,” 860, 














Long buccal nerve, 600 
saphenous nerve, 64 

Longissimus dorsi muscle, 343 

Longitudinal bundle, posterior, 





fiwure of cerebrum, 525 
sinus, inferior, 478 
superior, 477 
Longus colli muscle, 355 
Lubbe, veins of, 482 
Lumbar arteries, 447 
enki re of spinal cord, 
37 
fascia, 374 
Iymph-nodes, lateral, 512 
median, 512 
nerves, 641 
plexus, 641 
portion of gangliated cord, 665 ° 
veins, 489 
ascending, 490 
Lumbo-ovarian ligament, 850 
ancl les manus, 290 














Lint blood-vesels of, 783 
broad ligament of, 790 
development of, 88 

row anatomy Of, 785 

ilum of, 786 
infundibtilum of, 782 
minute anatomy of, 782 

Lunula, 674 

Lymph, 57 — 

Lymphadenoid structures, 502 
tisetie, 502 

diffuse, 502 
Lymphatic duct, left, 502 
right, 
system, 499° 





ewlie, # 
deep cerv’ 

inguinal, 
epicondy' 











gluteal, 51 
of head and neck, 505 
iliac, external, 
internal, 5 
inguinal, 
superfi 
intercostal, 
internal il 
maxillary, 
Jere lumbar, 5 
we 








of the a inwee limb, 509 
lumbar, lates al, B12 





median 

mediastinal, anterior, 510 
posterior, 510 
superior, 510 
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Lymph-node or _lymph-nodes, 
mesenteric, 512 
mesocolic, S12 
otid, 307 
Pectoral, 508 
popliteal, 510 
posterior mediastinal, 510 


| 
1 
| 





cried: cervical 505 
nj ’ 
superior mediastinal, 510 
suprahyoid, 507 
of thorax, 510 
of upper limb, 508 
vena-caval, 512 
Lymph-nodules, aggregated, 744 
| solitary, 740 
Lymph- -vesels, 499 
| “deep, 502 
| 





| 
| 
\ 
\ 


structure of, 501 
1 








M. 
Macroseopie anatomy, 18 
Macula acustica, 686, 687 


folliculi, 853 
lutea, 71 
Magendie, foramen of, 519, 564 

| Magnum, os, 150 
‘Malar bone, 1999 
of seventh nerve, 607 
Male perineum, distection of, 914 
muscles of, 846 
Sate, 64 
Malpighian body of kidney, 802 








v, 872 
internal, 424 








ve 
“Me 20 
ibular, division 





of 










process,'86 
|. rewion, ‘dissection of, 918 


right, 47 
Marrow, 53 





~avity, 

Marshall, vein of, 469 

Maseeter muscle, 356 
internal, 356 













Maseetet rtery, 416 
fascia, 366 
nery 
veins, 


Mastication, muscles of, 356 
Mastoid antrum, 693 
cells, 693 
Iymph-nodes, 507 
Matrix of nail, 674 
| Maxilla, 193 


fifth | 
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Maxillary antrum, 684 
artery, internal, 415 
division of fifth nerve, 596 

inferior, 599 
lymph-nodes, internal, 507 
process, 86 
vein, anterior internal, 473 

internal, 474 

Meatus, external auditory, 695 
inferior, 682 
middle, 682 
superior, 683 
urinarius externus, 840 

female, 866 
internus, 809 
Meckel, cartilage of, 92 

Median nerve, 627 















Medinstinal arteries, 424 
posterior, 441 
lymph-nodes, anterior, 510 
0 





superior, 510 
Mediastinum, 394 





Membrana granule 
suprachoroidea, 
tympani, 603 

Membrane or membranes, 65 
basement, 41 
basilar, GRR 








costo-coracaid, 370 
cutaneous, 74 

of Descemet, 70 
67 


00 
fibro-serou 
hyaloid, 707 
interossean 
of Krau 
lining ca 
xis, 6 
cavities in sustentacular tis- 
sues, 6 
vascular system, 68 
mucous, 61 
gastr-pulmonary, 71 









f' cerebrospinal 








pituitary 
of Reissner, 688 
Schneiderian, 684 
serous, 66 
proper, fa 
of spinal cord, 57 
et i ae 
articular, 70 
bursal, 70 
‘inal, 7( 
tectorial, 690 
typical, 66 
Vitelline, 851 
Membranous labyrinth, 686 
Meningeal artery, 414 
anterior, 418 
middle, a 
terior, 423 
inal, 416 
nerve of ninth, 610 











of tenth, 616 


Ncaeean, development of, 


Methods of study, 38 
‘opic anatomy, 18 


Mid-brain, 

Middle cervical ganglion, 663 
commissure, 545, 
cutaneous nerve of anterior 

craral, 43. 

ear, 692! 
horn of lateral Ni 3 
spermatic 
auerioe dental ern, 596 


tion of etic, 838 
Mileronh rat 


Minate anatomy, a 
of the Tun; 
Mitral valves, 3 hi 
Moderator band, 389 
Modiolus, 691 
Molar glands, 717 
teeth, 721 
Monro, foramen of, 546 
sulens of, 13 
Mons veneria, 304 
Menticulus, 558 
Mongigni, hydatid of, 832, 862 
development of, 100 
sph 1} anatom i 20 
logy of skull, 2 
ne, serial, ie 





prec lis ‘560 
ene ie sac, 38 


cant of 284 

Cocey Re 

column, 62 

completus, 343 

siepresany art, 981 
tariam minor, 362 
arethne, 818 

constrictor Bat tic i 309 

amit 

col tor su 362 
eater seri, 

ucuilarig, 257 

deep transverse, 848 

deltoidous, 272 

Alpen le ag 361 


IN fafeedorde 381 
dlaphrygma, 348 


oe 32 

tator naris anterior, 362 
posterior, 362 

of dorsum of neck, 359 

gjaculator seeninis, 847 


of expression, 358 
extensor brevis digitornm, 338 
pollicis, 
arp rill rel 284 


aa Sa 
commeanis digitoram, 201 


rimi internodit pollicis, 206 











Muscle or muscles, masseter, in- 
ternal, 356 
of mastication, 356 
mind, 358 


digits of foot, 380 
fifth metacarpal bone, 286 
fingers, 286 
outer Part 0 of forearm, 280 
shoulder 207 
joulder, 2 
thigh, 303 
thumb, 204 
whole foot, 322 
forearm, 277 
hand, 283 
multifidus, 344 
mylo-hyoidens, 353 
of neck, 351 
nomenclature of, 262 
of nose, 361 
obliquus capitis inferior, 345 
superior, 345 
externus abdominis, 346 
internus abdominis, 347 
obturator externus, 312 


internuy, 313 
occipitalis, 363 
occipito-frontalis, 362 
omerhyoideus, 351 






295 
orbicularis ori, 259 
Palinaris brevis, 200 
ns, 283 
pale rarum, 36: 
papillary, 388 
pectineus, 311 
major, 274 





peronens brevis, 330 
long a0 





popliteus, 316 
pronator quadratus, 281 
teres, 281 





parvus, 337 
pterygoideus externus, 357 
internus, 356 
pyramidalis, 346 
nasi, 361 
pyriformis, 312 
quadratus femoris, 312 
Iumborum, 348 
plante, 331 
quadriceps extensor cruris, | 





“ene abdominis, 345 | 
capitis anterior major, 354 
| 





rhomboidens major, 269 
minor, 269 

risorins, 360 

rotatores, 344 





sacro-lumbalis, 343 
sartorius, 315 
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Muscle or muscles, scalenus, 


posterior, 354 
semimembranosns, 315 
semispinalis capitis, 343 

cervicis, 344 

dorsi, 344 
semitendinosus, 315 
serratus magnus, 270 

posterior, inferior, 340 

superior, 339 
of soft palate, 718 
soleus, 327 
sphincter ani externus, 847 
vagine, 
spinalis dorsi, 343 
splenins capit is, 340 

cervicia, 341 

colli, 341 
sternocleido-mastoideus, 351 

-hyoideus, 351 

-thyroideus, 352 
stylorhyoidens, 353 
subclavins, 271 
subcostales, 350 
suboccipit 
sibecapulari 27 
superficial, of head, 356 
supinator, 282 
supraspinatus, 274 














suspensory, 742 

tarsi, 362 

temporalis, 356 

tensor fasciw late, 306 
vagine femoris 306 





of thorax, 348 

thyro-hyoideus, 35 

tibialis anterio 
posterior, 3: 

trachielosnastoideus, 343 

s alominis, 347 


336 











transverse pedis 
perinei, 847, 8¢ 
thoracis anterior, 350 

trapezius, 267 

triangularis sterni, 350 

triceps extensor cubiti, 279 
sure, 328 

of trunk, 339 

of tympanum, 695, 

of upper limb, 265 

vaste extermne, 321 








intermedinn, $21 





zygomuticus major, 360 
minor, 360 
Muscular angle, 792 
xyatem, development of, 98 
tissue, cardiac, 61° 
crow-striped, 57 
plain, 58 
fusculi pectinati, 388 
Musculo-cutaneons nerve, 627 - 
of leg, 656 
phrenic artery, 424 
spiral nerve, 633, 
Myelon, 513, 569 
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Mylohyoideus muscle, 353 
Myocardium, the, 387 


N. 


Naboth, ovula of, 860 
Nails, 674 
matrix of, O74 
‘Nares, anterior, 681 
posterior, 681 
Nasal artery, 418 
lateral, 413 
bone, 1 
cartilages, 682 
cavity, 681 
duet, 684, 712 
one, ing into, 684 
cavities opening int 
sega 
lateral, 597 
superior, 508 
vein, transverse, 473 
Xssorpalatine nerve, 588 
Naso-pharynx, 72: 
Nates of mesence| halon, 554 
lar bone, 169 
fossa, 867 
Neck, back of, dissection of, 917 
deep dissection of, 918 
dorsum of, muscles of, 339 
and head, dimecti 


” 









mules of, 
side of, diseection of, 917 
ayinpathetic nerves in, 661 
triangles of, 426 
veins of, 471 
Nerve or nerves, 581 
abdominal, 615 
abducent, 604 
accessory obturator, 645 
afferent, 65 
anterior crural, 643 
interosseus, 629 
palatine, 598 
superiar dental, 596 
tibial, 











6 
of Arnold, 613 





auricular, great, 62: 
posterior, 606 
of tenth, 613 
auriculo-temporal, 400 
of Bell, 626 





calcaneo-plantar, 653 
cardiac, 662, 663 





ja tympani, 606 
ciliary, pa 
short, 595, 
circumflex, 682 
coceygeal, 646, 658 
comniunicans hypoglossi, 616 
erania), 583, nae 
leep origins, 
superficial origiva 52% 





bles td nerves, crural, anterior, | Nerve or 


Saar pwesiod Nerve of nerves, pot 
anterior Bld 3 


68 
fifth, 502 
mandibular division of, 599 
maxillary division of, 86 
inferior, 


7 500 
658 
ic ganglia of, 504 


cervical donal, primary di- 
ion off 621 


Feria 
elonse-pharyngeal, 6 
gluteal, inferior, 648 
superior, 648 

great auricular, 623 


50 

splanchnic, 664 

superficial petrosal, 507, 608 
hemorrhoidal, inferior, 650 
hypoglowal, 615 
iHlohypogastric, 642 
iloinguinal, 643 
inferior dental, 601 

glotenl, 648 

morthoidal, 650 
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external terminal division, 
sete! terminal division, 
meningeal, of ninth, 610 
cig mei 
mi cutancous, of nnterior 
crural, 613 ee 
rior dental, 
matmculocutaneous, 627 
cat 
ral, 
val, 94 
lateral, 597 
ececapeie 
itine, 
ninth, B10 
nuclei of, 600 
obturator, 45 
sini, fst, 621 
ocel pita! ty 
sonal, 3 
thind, 622 
Formos 
asophn, 
aoe tes 
optic, 586 
palatine, anterior, 598 
©; , 
great, 598 
ior or xmall, 699 
palmar, cutaneous, of median, 
ead) 


f ninth, 610 


fis 
be 
g 


; 


| 
ef 


‘! 


! 


F 
: 


az 
E 
2 


tors, ecto die 
visi 


one of 
aay ie 

ans ot dtaribution cf 618 
erm great, G64 


sence 
i 
tthe neck, 661 


temp, Ca ae 
superficial, 601 


temporomalar, 696 





Nerve or nerves, tenth, 611 
nuclei of, 609 
third, 589 
occipital, 622 
thoracie, 638 
* cardiac, 614 
external anterior, 627 
internal anterior, 627 
terior, 626 
Trelfth, 640 
tibial, anterior, 656 
posterior, 652 
tonsillar, of ninth, 610 
trifacial, 592 
trochlear, 592 
twelfth, 615 
thoracic, 640 
tympanic, 610 
ulnar, 631 
vagus, 611 
Vidian, 597 
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Obex, 564 
Obliquus capitis, inferior, 345 
superior, 345 
externus abdominis, 346 
internus abdominis, 347 
Oblongata, 562 
development of, 104 
foramen cecum of, 
lateral column of, 
ct of, 562 
olive of, 562 
Obturator artery, 449 
external, 449 
internal, 449 
externus muscle, 312 
fascia, 
internus muscle, 313 
foramen, 157 
nerve, 645 























of Wrixberg, 631 
Nervi nervoram, 64 
vasorum, 396 
Nervous system, development of, 
103 


tunic of eye, 704 ‘ 
Neural arch, 115 i 
ligaments uniting, 219 
Neurilemma, 63 
Neuroblasts, 103 
Neuro-epithelium, 43 
Neuroglia, 50 
development of, 103 
Neuromeres, 104 
Neuron, 62 
‘uroplasm, 64 
Ninth nerve, 610 
nuclei of, 609 
Nodes of Ranvier, 63 
Nodule, cerebellar, 560 
scles, 













skiagraphs, 806 

Nose, 681 
infundibulum of, 684 
muscles of, 


we (8 





Nourishment, organs supplying, ! 
31 
Nuck, canal of, 829 








form, 365 
_of cranial nerves, 587 





ambiguus, 
amygdal 


globosns, 360 


gmecilis, 
Tenticular, 540 
of olive, 585 


Nymphe, 865 


















cessory, 645 






3, 194 
Oceipital artery, 413 
bone, 177 
gyri 5 
lobe, 









, rent, 621 
small, 623 
third, 622 

4i9 


63 
-cipito-frontalis muscle, 363 
Ocul, tendo, 3 
Oculo-motor net 
Odontoblasts, 86. 
GErophapeal tery, 425, 441 
5 











(Bopha 3 
al, 585 





170 
strocolie, 77 


leus muscle, 351 


saphenons, 
Operenlum, 527 
Ophthalmic artery, 417 
division of fifth nerve, 593 
ganglion, 595 
veins, common, 481 
inferior, 481 
ior, 481 









commissure, 5 
nerve, 586 
tract, 586. 
Ora serrata, 705 
Oral sinus, 86 
Orbicularis oris muscle, 359 
oft muscle, 362 
207 
iseetion of, 918 


anriculo-ventricular, 
ho 
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Organ or organs, auditory, de- 
velopment of, 108 
of Corti, 689 
| development of, 109 
derived from ectoderm, 103 
from endoderm, 86 
of digestion, 713 
enamel, 86 
| framework, 32 
generative, 827 
female, 848 
male, 827 
of Giraldds, 833, 862 
development of, 101 
gustatory, development of, 106 
| of internal secretion, 32 
of Jacobson, 684, 685 
{ of motion, 32 
olfactory, development of, 106 
of relation, 32 
removing waste matters, 30. 
of reproduction, 38 
of respiration, 
physiological anatomy, 777 
of Teceenmiller, 862 
of special senses, 669 
supplying nourishment, 31 
systems of, 20 
tactile, development of, 106 
680 














| external, 85 
‘internal, 
| innominatum, 152 
magnum, 150 
pubis, 156 
Osseonss labyrinth, 690 
| tise 
| cancellous, 53 
spongy, 58 
Onsicles of ear, 694 
i iditus, 694 
tion of sternum, 129 
| of vertebre, I 
Ostium abdominale, 854 
uterinum, 854 
Otic ganglion, 603 
Otoliths, 687 
Ovarian artery, 47 
fimbria, 824 
1s, 663 


le 
y ns, 489 
Ovaries, 348 
development of, 99 
' Oviduets, 853 
 Ovula of Naboth, 860 
| 






































Pp. 


Pacchioni, glandules of, 579 
Pachymeninx, 576 
Pacinian corpuscles, 673 
Palate bone, 196 
hard, 717 
pillars of, 718 
soft, 718 
| Palatine artery, ascending, 412 
descending, 416 
| glands, 717 
| nerve, anterior, 598 
external, 599 
posterior, 
Palatoglossus, 719 





Pre recipial fome, 008 
ieto-occi pital 
Parosphoron, 


retiphoron, ent of, 
Parotid fascia, 366 
land, 755 
ine, 473, th 
veins, 
Parovarium, 862 
development of, 100 
Pars ciliaris retin, 705 
ae ‘of seventh nerve, 


Patcher of Peper, 744 
tehes ol 
Patella, 163 

Patellar nerve, 645 
Pathological anatomy, 


72 
Pectinens muscle, 311 
Pectoral fascia, 369 

lymph-nodes, 508 
Pectornlis mnjor, 274 

minor, 270 
Poduncles of callosum, 685 

cerebellar, 558, 560 

cerebral, 554 





i 
se 


‘I 


nerve of ninth, 610 


a 
: 


2 
i 
a 


of ympathetic, 662 


of tenth, 618 


2 lexus, 475 
Patha, sonduction, kn spinal oord, | Z tonal, 728 


es Copa 
harynx, 7 
muscles of, 729. 


Phrenic beg try 7 


superior, 


Pelvic cavity of female, dissec- 
4 1 


| Philosophie anatomy, 20 
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Posterior interosseous nerve, 635 ' Pyloric artery, 443 


longitudinal bundle, 555 orifice, 7 
681 veins, 493 
palatine nerve, 399 Pylorus, 735 


Pyramid, cerebellar, 560 
decusation of, 562 
dorsal, 563 
of Ferrein, 
of tympanum, 
ventral, 

Pyramid 


perforated space, 549 
superior dental nerve, 596 
thoracic nerve, 62 
tibial nerve, 652 
Post-pharyngeal 
507 
Pouch of Broce 865 
laryngeal, 7 
recto-vesical, 800 
utero-vesical, 858 
Poupart’s ligament, “46 
Practical anatomy, '909 
Precentral fissure, 





lymph-nodes, , 





bone of carpus, 147 






Pyriformis fascia 
muscle, 312 


Q 





29 1 
i 





vPUS, : os. 
Beciies issure, 528 Quadrate lobe of liver, 763 
Precuneus, 531 Quadratas femoris muscle, 312 
Prepuce, 841 lumborum muscle, 348 






‘bral artery, 414 planue muse 
Quadriceps extensor cruris, 317 


Quadrigemina, devélopment of, ! 
105 







Primi 
Primordial « 
Princeps pollic 
Process, ensiform, 
falciform, 37 
fronto-nasal, 86 
mandibular, $6 


R. 








Radius, 144 


cervicalis 


Sipneidy 127 


» Ramus 
Processes, ciliary, 703 624 
Pp, i - 






communicans peronei, 
descendens hypoglossi, 6 
e artery, 412 


vaginalis, 
Profunda art 






















superior, 43 
ronator quadratus, 281 
teres, 281 





Pronephros, $8 seminis, 8! 
Prosencephalon, development of, | Recess, spheno-et 
05 Rectal ampulla, 
lymph-nc les, 
Rector 





Prostate gland, 844 
Prostatic plexus, 44, 66% 
Prowplasm, 38 
is magnus musele, 304 
, 3 





ns externas, 3 
au 1 


libalr ligament, 360 | 






udenda nery 
dum, 86 Red nucl 
«dep extemal, 458 Rexion « 





Pulmonary arterial system, 400 Reisner, membr 
es, O14 Relation of lobes t 
valve, 388 eral ventricle, 532 
veins, 468 | ongans of, 32 
Pulvinar, 548 Relational anatomy, 18 
Punetum lachrymale, 710 Renal artery, 446 
Pupil, 703 plexus, 665 
Putamen, 540 Reproduction cell, 39 








dewendens, 
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| Reproduction, orguns of, 33 

| Reproductive’ organs, develop- 

| ment of, 98 
Respiratory nerve, 
, Restiform body, 56% 


external, 626 















Reticular cartilage, 52 
lamina, 690 

| Retina, 704 

| Retrabens surem, 697 








Rhinencephalon, development 
‘of, 106 
Rhomboid nerve, 625 
Rhomboideus major, 269 
minor, * 
Ribs, 120 


development of, 92 
false, 129 
peculiar, 130 
sternal, 129 

true, 129 . 


Root of lung, 78 
Rosenmiiller, organ of, 862 
Rostrum of callosum, 433, 
Rotatores muscles, 344 


Round 








igament, development 
of, 
of liver, 766 
ligaments of uterus, 859 





| Ss. 


‘Sac, ah rath) 





fourth, 6 
ples, 6. 
, Iuteral, 494 









lumbalis muscle, 343 
Sacrum, 120 
Salivary corpuscles, 730 
glands, 755 
Sand, brain-, 579 
Saphenous opening, 379 
veins, external, 4 
internal, 495 
Tong, 495 
short, 495, 
Sarcolemma, 61 
Sareoplasm, 60 
Sartorius muscle, 315 











plane, 
rage 
ie ca 
Semilunnr, the, 
146 


O87 
‘the earpus, 


Sermatus magnus, 270. 
posterior, inferior, 340 
superior, 839 
Sets af teeth, 721 
Seventh nerre, 604 
Sharpey, fibres of 4 
Sheath crural, 37% 
facial, of tendons of hand, 373 
femoral, 375 
Shelf, dental, 86 
enbryonic, 80 
- fascia of, 370 © 
ea) 
muscles moving, 267 
Sigmoid artery, 146 
colon, 749 
sinus, 479 
Simple epithelium, 44 
Sinus or sinuses, bnsilar, 490 
cavernous, 480 
sitvular, 180 





Skin, 
nerves 


petrosal nerve, G10 
internal cutaneous nerve, 631 
intestine, 737 


jusele, 327 


-| Solitary glands, 7 


lymph-nodules, 7 
Somatoplenre, 80 
Somites, mesodermn], 82 
Sonora, conductor, | 
Space, axillare, 426 
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Stapedtus, 695 Superficial lymph-vessels, 501 7. 

Stapes, 694 temporal nerve, 601 

Stenson, duct of, 755 5 

Stenson’s canal, 684 Supe 

Sternal lymph-nodes, 510 

Sterno-cleido-mastoideus muscle, | glut 

51 fal 
-hyoideus muscle, 351 
-mastoid artery, 410 
thyroideus muscle, 352 

Sternum, 127 parietal 





Tactile organs, development of, 
106 








avea, 568 Trenia semicirew 
T nerve, 648 Tarval artery, 4¢ 
7 | Tarsi, tensor, muscle, 362 
Tarsus, 710 
bones of, 168 
joints of, 253 
Tuste-buds, 679 































development of, 129 choroidea, 5 ‘organs of, 680 
ossification of, 129 ri) ‘Tectoria_ membrane, 690 
Stilling, canal of, 707 Supreacromial artery, Teeth, 720 
Stomach, 733 Suprahyoid bicuspid, 721 
coronary veins of, 493 andibu canine, 721 
development of, 90 ‘Supramarginal deciduous, 721 
Supraorbital a development of, 86 
Stomodeum, 86 fissure, eruption of, 72 
Striight sinus, 478 veins, 473 inetsor, 721 
Stratified epithelium, 44 Suprarenal artery, 446 milk, 
Stratum corneum, 671 tunlies, development of, 98 molar, 721 
donmale, 552 capsules, 823 sots of, 


granulosum, 671 plexus, 665 temporary, 721 
intermedium, 535 lar artery, 42 Tegmentuni, 554 
lucidum, 671 Tela, 541 

ive, 31 Supr choroidea, i 









inatus muscle, 274 





longitudinales, 
‘Striatum, corpus, 538_ 
Structure of tongue, 7: 
Study, methods of, 3 









middle, 414 
posterior, 415 
| bones, 184 














of cerebrum, 

parts, de ions of, 21 i 
names of, 21 fows, 203 

tentorial, of cerebrum, 527 dissection of, 918 





nandibular li 
-mastoid art 









-pharyn; Surfaces of heart, 391 1 
Subarachnoid spac of liver, 762 5, 531 
Subeal ! Surgical anatomy, 18 nerve, deep, 599 







Suspensory Tigument of Jens 





region of skull, 2 
of liver, 766, of seventh 1 
of ovary, sins, ant 






















of pen ee 
muscle, 74: 
Sustentacular tissues, 
Subdural spa e, O78 Sustentaculum tali, 168 
Sublingual Sutures, 216 i 
gland, 7 of skull 






" Sweatsela 


spree, 
Sweethread, 757 


Sahlehu 








ins, deep, -y veins, 473 
athetie nerves, 658 Tendon, conjoined, 347 

system, development of, 106 | Tendon, general considerations # 
mphysis pul 1 of, 2 
rosis, 216 { Pend oenl, 862 711 
69 ' Tenia te 
membranes, 69 \Tenon, ¢ ste "of, 698 





Femph-nodes, 507 
Submental artery, 412 s 
Suboccipital lymph-nades, 507 $3 

Ss 















che 






















plexus, 646 | Tensor faseiw late, 306 
Subseapular artery, 425, 428 3 pala 
fascia, 371 bunstl, 70 ta 
lymph-nodes, 508 ) vaginal, 70 tympani, 695 
7 System, absorbent, 499 Yaginw femoris, 306 
Dlood-vascular, 385 Tenth nerve, 611 
Substantia gelatinosa nuclei of, 609 
Subthalami phatic, 499 ; Tentorial sui 
urinary, 799 ! Tentorium, 








longitudinalis medianus, | vascular, 30 physis, 877 








| Systematic anatomy, 18 jor, 275 
of Monro, 548 Systemic veins, 460 
seleral, 700 Systems of organs, 29 Terminal cone of spinal cord, 
spira functions of, 29 570 

Superficial cervical nerves, 624 Testes, 827 





fascia, 365 development of, 100 
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Testes of mesencephalon, 554 
Teaticles, 827 
migration of, 828 
Thalami optici, 547 
Thalamencephalon, 546 
development of, 105 
Thalamus, optic, development 
of, 105 





front of, disse 
inner side of, diseetion of, 15 
muscles moving, 303 
Third nerve, 589 
occipital ne 
ventricle, re 
Thoracic 
artery, acromio-, 427 
















superior, 427 
cardiue nerves, 614 
cavity, disection of, 912 
duet, 302 
fascia, 360 
portion of gungliated cond, 663 
nerve, 

external anterior, 627 











beelfth, 640 
wall, veins of, 484 
Thorax, 127 
articulations of, 223 
back of, dissection of, 913. 
lymph-nodes of, 510 
muacles of, 348 





and upper limb, dissection of, ' 


912 
asa whole, 131 
Thumb, muscles moving, 
‘Thymus, 8: 
development of, 88 
Thyroarytenvidens, 75 
spighottider 
aglossil duet, $20 
cleus mus 
id artery 























slapinent of, SS 
isch 








i 
45 

posterior, 4 
nerve, anterior, 





‘pinte 
Tissttes, 
lips 








connective, 46 


| trochlear nere 
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| Tissues, dentinal, 56 
elastic, 47 
elementary, 37 
epithelial, 41 
fatty, 49 
gelatinous, 50 
of the heart, 386 
Tiquid, 57 
muscular, 58 

crossstriped, 59 

plain, 58 
nervous, 
oxseonts, 

neelloux, 53 

spongy, 53 

cular, 45 

white fibrous, 46 

yellow fibrous, 47 

mngue, 

development 

structure of, 726 





























pharyngeal, 729 
tubal, 

Tonsillar i 
nerve 
ring, 7: 

Topics, onler of, 33 

‘Topographical anatomy, 18 

of spinal cord, 61 







ninth, 610 





: Toreular Herophill Y 178, 478. 


Touch-corpuscles, 672 
Trachea, 779 
lopment of, 88 
Tracheal artery, 425, 
Trachelo-mastoide 
Tract of Bi 
of Goll, 
of Gowers, 
of oblongata, 562 












epitheliu 
salis abalomi 








‘casts pedis ninsele, 
piuisele, S47, 8 





upezins muscle, 267 
apezoid, 119 


nude interdeferential, S24 





j Tri ‘gon of Winder, O08 












Trolard, veins of, 482 + 
True cartilage, 51 
ribs, 129 

skin, 671 

vertebra, 115 

vocal cords, 794 
Trunk, articulations of, 217 
1 _anuscles of, 339 
| Tuba auditiva, 694 
Tubal tonsil, 728 
Tube, Eustachian, 694 
Tuber annulare, 
nereum, 519 
cochlew, 693 
dorsal, cerebellan, 5 560 
Tubercle, acoustic, 

of Lower, BRE ? 
Tubes, bronchial, 781 

Fallopian, 853 
{development of, 100 

uriniferous, 
Tubo-ovarian’ligument, 850 





























seminiferi, 830 
Tunica albuginea, 830, 839 





| development of, 101 
vasculosa, 830 
Tunic or tunics, of alimentary 
canal, 715 
of eye, fibrous, 701 
Nervous, 704 
‘ular, 701 
of liver, 76 
of small inte 
of stomach, 
| Turbinate bone, inferior, 198 
' Twelfth nerve, 616 
thoracie nerve, 640 
Tympanic artery, 416 
one, 188 
nerve, G10 
‘Tympanum, 
nuisele 
‘ypieal cerebrospinal nerve, 5 








ine, 737 















12 
10ry 
recurrent, 












commen, 48: 
posterior, dS 
i 












1 
t 
U 
t Irs ape 
Ungual philange 
Uricht 
tila 
of, 99, 102 
of, 807 
of, S07 


Uethrs, sia 
| development of, 102 
female, $10 
internal sphincter of, 811 
male, $12. 








Urethra, membranous, 812 
prostati 





ine ligament of, 378 
Urethral glands, 868 
Urinary bladder, 807 
system, 7019 
Uriniferons tube, 799 
Trogenital sinus, 102 
Dterine artery, 449 
plexus, 494, 668, 861 
sinuses, 861 
Uteroovarian ligament, 849 
{ .saeral ligumen 
*avesical Pouch, 38 
Therus, 85 
+ cervix of 856 
development of, 100 
fundus of, 856 
-masculinus, 813 
development of, 101 
Utricle, 686 
Uveal tract, 701 
Uvula, 718 
cerebellar, 560 
vesice, 808 








v. 
Vagina, 862 
development of, 103 
Vaginal arteries, 449 
plexus, 494, 668 
synovial membrane, 70 
Vagus area, 568 
+ nerve, 611 
Vallecula, 558, 792 
Valsalva, sinus of, 388 
Valve, aortic, 389 
bicuspid, 389 
Eustachian, 388 









mitral, 380 
pulmonary, 3 
F, of rectum, 754 








‘alvula, 

*Zalvule conniventes, 739 

Varoliny bridge of 
aberrans, SH 








iment musele, 321 
medialis muscle, 321 
Vein or v of abdomen, 488 
anastomotic, great, 482 
posterior, 482 
angular, 47: 
anterior anricular, 474 
canine, 470 
facial, 473 
internal maxillary, 473 
jugular, 474 
temporal, 477 
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Vein or veins, auricular, ante- 
rior, 474 
terior, 474 
axillary, 484 
azygos, great, 485 
left lower, 486 
lower, left, 486 
right, 485, 
small, 486 
basilic, 483 
median, 483 
ocephalic, 471 








posterior, 470 
smallest, 470 
cephalic, 484 
median, 483 
cerebellar, inferior, 482 
superior, 482 
cerebral, anterior, 482 
deep, 
inferior, 482 
middle, 4 
superficial, 31 
superior, 481 
cervical, deep, 477 
transverse, 474 
choroid, 482 
circumflex iliac, 
95 
common facial, 473 
iliac, 490 
temporal, 473 
ulnar, 483 








superficial, 





smal, 470 

of stomach, 493 
deep, 468 

pral, 

Vaz 









of upper limb, 484 
development of, 96 
digital, of foot, donal, 495 
of diplo’, 477 
donsll digital, of foot, 495 
of penis, 44 
spinal, 486 





emissary, 477, 481 
epigastric, superficial, 495 
external iliac, 491 





facial, 471 
anterior, 
common, 472 
posterior, 473 
transverse, 474 

femoral, 496 

frontal, 473, 477 

of Galen, 470, 482 

gastric, 493, 

gluteal, 494 

great anastomotic, 482 

c, 469 
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nor veins of head and neck, 
7 


of heart, 469 
hepatic, 76 
iliac, common, left, 490 
right, 490 
external, 491 
internal, 493 
superficial circumflex, 495 
iliolumbar, 490, 493 
inferior mesenteric, 493 
palpebral, 473 
strinte, 482 
thyroid, 476 
inate, 471 
intercostal, 486 
superior, 485 
interlobular, 760 
internal jugular, 475 
mammary, 4 














pudic, 494 
siphenous, 495 

interventricular, posterior, 470 

intralobular, 761 

intraspinal, 486 


jugular, anteri 
external, 474 
posterior, 474 
internal, 475 
posterior external, 474 
lateral sacral, 494 
left marginal, 470 
long siphenous, 495, 
of lower limb, deep, 496 
superficial, 495 
of Lubbe, 482 
lumbar, 489 
ascending, 490 
mammary, internal, 484 
marginal, left, 470 
right, 470 
of Marshall, 469 
ic, 473 
‘, anterior, internal, 





ATA 





Cephatier 483 
internal, 474 





meningo-rachidian, 486 
mexenteric, inferior, 493 
superior 
middle 
ral, 4190 
temporal, 473 
thyroid, 476 
nasal transverse, 473 
oblique, 4 
obturator, 494 
oceipital, 474, 477 
ophthalmic, 481 
common, 481 
inferior, 481 
superior, 481 
ovarian, 489 
palpebral, inferior, 473 
parotid, 473, 47: 
of pelvis, 493 
phrenic, 489 
popliteal, 496 
portal, 491, 760 
system of, 491 
posterior anastomotic, 482 





rdiac, ° azo 














pical, 115 
Vertebne, cervical, 116 
development of, 91 ‘orm, 558 

epigastric, 495 false, 115 Wormian bones, 208, 
temporal, 473 Tumbar, 119 tH perg, nerve uf, G31 

superior intercostal, 485 ossilication of, 12 i 
mesenteric, 493, peruliar, 119 
thyroid, 476 120 

supmuorbital, 473 atts of, 126 

suprarenal, 48! thortsucie Niphoid proces, 127 

supraseapular, 474 | true, Xemys, S65 

of surface of cranium imd face, | Vertebral arte 
471 val f y. 

Sylvian, deep, 482 

systemic, 469 
temporal, anterion, 177 
common, 473 








Yellow tibro-cartibue, 82 





spot 7 
veins, send 476 
posterior, 477. Lh 
jontannim, S13 

temporo-n Vesien fellen, 767 Zino, ligament of, 708 

of thomeie wall, 384 Vesical arteries, 49 zonul of, 707 
inferior, 476 plexus, 494, 668 Yous ine 

Vesicle, embryonic, 80 
superior, 4 encephalic, 314 






fransvurse cery 7 germinal, 852 ds , 707 
fueial, 474 seminal, 34 Zann Ist 
wasnt, 473 umbilical, 84 eomatic fossa, 204 
48: 


of Trokity Vesier-pubie mnsele, 809 dissection of, 918 
of opper limb, deep, 484 ieala prostatiea, 813 Zygomaticus muscle, major, 860 
superficial, 482. Vessels of liver, 760, 766 minor, 360 
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